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Product Showcase No 29 — 


Highlighting key trends in 


instruments, computers _ 


6») & peripherals, CAE, 


Expanded literature section 


ELECTRONIC TECHNOLOGY FOR ENGINEERS AND ENGINEERING MANAGERS 


The EXAR 2400 MNP5 Modem Chip Set 


For The Next Generation V.22 bis Modem XR2400 MNP2-5 Features 
The cost effectiveness and superior performance of MNP® MNP5 for error free 4800 BPS throughput in full duplex mode 
protocol for V.22bis modems is making it the most demanded MNP2-4 for 100% error correction 
feature by all 2400 modem users. The XR 2400 MNP2-5 chip set CCITT V.22bis compliant 
allows you to out muscle your competition in this fast grow- CCITT V.42 compatible 
ing market, right now! Low power CMOS for laptop and portable modems 
Same hardware for MNP/NON-MNP V.22bis designs 
Doubles Data Transfer Speed Simple and cost effective implementation ...and more 


EXAR’s 2400 MNP5 data compression scheme increases the 
effective throughput by up to 100% or 4800 BPS, and that’s in 
full duplex mode, cutting transmission costs dramatically. 
You don’t waste time or energy. 


Call EXAR today at (408) 434-6400 and discuss your future 
products with... The XR-2321 (V.23/V.21) for Quad modem 
applications, V.42/V.42bis enhancement to the XR-2400 chip 
set, and the XR-2900 FAX/DATA modem. 


100% Error Free Data 

Not only is the transmission time cut in half but data is now pULSOeDraS es sore aroun 

error free. Your customers get the data fast and correct the 

first time. EXA R .... the analog plus” company 


MNP is a registered trademark of Microcom,Inc. Analog Plus is a trademark of EXAR Corporation. 


EXAR Corporation 2222 Qume Dr., P.0. Box 49007, San Jose, CA 95161-9007 Tel. (408) 434-6400 FAX (408) 943-8245 
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Ceramic and thick film alone 


can't make a great 
network partnership. 


® 
Dale® can give you more utility — Dale ( an 
and value — from thick film resistor - = 


networks. We offer the industry's 
widest choice of through-hole 
mounted styles — including 
commercial and MIL-R-83401. 
And, were well-qualified to guide 
you into efficient use of Surface 
mounting with gull wing and 


“J’-lead small outline styles proven 
in high-volume applications. 
DALE. This wide choice lets us help your 
project teams much earlier in the 
. planning process... providing 
Dale Makes Your Basics Better _ faster access to nonstandard 


resistor and resistor/Capacitor 
schematics when required. 
What's more, our extensive 
experience with Just-In-Time 
and Statistical Process Control 
programs can provide a much 
higher comfort level with quality and 
delivery. Call today. Let's discuss a 
partnership that offers maximum 
leverage for efficient network use. 
Contact your Dale Representative 
or phone (915) 592-3258. 
Dale Electronics, Inc., Box 26728, 
El Paso, Texas 79926-6728. 


DALE ELECTRONICS, INC. 
» # « a VISHAY Company CIRCLE NO. 1 


ao MAXIMUM POWER FOR | 
REAL-TIME DEVELOPMENT 


eh ~ Whether over the backplane or network, 
é ~~ Heurikon has your VME and Multibus tar- 
gets. VxWorks * VADSWorks * OS-9 * VRTX 

Ada Unix V.3* Network solutions * Just 
afew of the Open Tools” Heurikon has to 

an speed your application to market. Call 
3 ‘now for real-time response. Pe 


ee 


1-800-356-9602 


= 


MICROCOMPUTERS FOR INDUSTRY Soe BONA G Eee Se ae | 


* ea ‘ Poe - 4 
. “ ‘ 5% Pea, * ope ey , 
¥ FS . ; 
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VxWorks isa trademark of Wind River Systems. inc. VADSWorks is a trademark of Wind River Systems.-inc. and Verdix Corporation. VRTX is atrademark of Ready Systems. Inc. OS-9 is a trademark of Microware Systems. Inc. | 
Unix is a trademark of AT&T Bell Laboratories, Inc. Multibus is a trademark of Intel Corporation. Open Systems: Open Tools is a trademark of Heurikon Corporation. Open Tools is a trademark of Heurikon Corporation. | 
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dc to 3GHz 


less than 1dB insertion loss over entire passband 
greater than 40dB stopband rejection 

5 section, 30dB per octave roll-off 

VSWR less than 1.7 (typ) 


- over 100 models, immediate delivery P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
€ meets MIL-STD-20? Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 


rugged hermetically sealed package (0.4 x 0.8 x 0.4 in.) 
BNC, Type N, SMA available 


LOW PASS Model 


Min. Pass Band (MHz) DC to 900 
Max, 20dB Stop Frequency (MHz) 1340 
Prices (ea.): Qty. (1-9) P $11.45, B $32.95, N $35.95, S $34.95 
HIGH PASS _ Model 

start, max. 290 | 395 1000 
Eaes Band (nz) end, min. | 200| 400 1200 | 1600 2200 
Min. 20dB Stop Frequency (MHz) 26 55 116 190 | 290 720 
Prices (ea.): Qty. (1-9) P $14.95, B $36.95, N $39.95, S $38.95 
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SPECIFICATIONS 


Freq. Range(MHz) 


Insert. Loss (dB) 


10-100MHz 
100-1500MHz 
1500-3000MHz 


lsolation(dB) 
10-100MHz 
100-1500MHz 
1500-3000MHz 

1dB Compression(dBm) 


10-100MHz 
100-1 500MHz 
1500-3000MHz 


VSWR(ON) 


Switching Time (usec) 
(from 50% TTL to 90% RF) 
Oper. Temp.(°C) 
Stor. Temp.(°C) 
Price (10-24) 

(1-9) 
4 


TOSW-230 
ZSDR-230 
10-3000 

typ. max. 
h3 1.9 
1.1 1g 
1.8 rae 
typ. min. 
60 40 
40 28 
35 roan 
typ. min 
TZ, 6 

27 19 
30 28 
typ. max. 
1.3 1.6 
typ. max. 
2.0 40 
-55 to +100 
-55 to +100 
$39.95 

$89.95 


TOSW-425 
ZSDR-425 
10-2500 

typ. max. 
no Tf 
1.1 Le 
1.8 en 
typ. min. 
60 40 
40 30 
35 22 
typ. min. 
17 6 

27 19 
30 28 
typ. max. 
4:3 1.6 
typ. max. 
2.0 40 
-55 to +100 
-55 to +100 
$59.95 
$109.95 


Now, high-speed, high-isolation switches with 
wiih built-in drivers, tough enough to pass stringent 
MIL-STD-202 tests. There’s no longer any need to hassle 

with the complexities of designing a TTL driver interface and 
then adding yet another component to your subsystem... it’s 
already included in a rugged, low-cost, compact assembly. 
Available in the popular hermetically-sealed 

TO-8 package or a small EMI-shielded metal connectorized 
case, these tiny PIN-diode reflective switches, complete 

with driver, can operate over a 10 to 3000MHz span with a fast 
2usec Switching speed. 

Despite their small size, these units offer 

isolation as high as 40dB(typ), insertion loss of only 1.1dB(typ), 
and a 1dB compression point of +27dBm over most of the 
frequency range. All models are TTL-compatible and operate from 
a dc supply voltage of 4.5 to 5.5 V with 1.8mA quiescent current. 
Switch to Mini-Circuits for highest quality 

innovative products...and leave the driving to us. 


finding new ways ... 
setting higher standards 


[ Mini-Circuits 


A Division of Scientific Components Corporation 


P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
Fax (718) 332-4661 Domestic and International Telexes: 6859844 or 620156 
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On the cover: Part 2 of EDN’s Product 
Showcase No. 29 covers a multitude of 
products in four technology areas: in- 
struments, computers and peripherals, 
computer-aided engineering, and com- 
ponents. Leading off the product sec- 
tions are staff-written articles on in- 
circuit emulators for pCs (pg 64); add- 
in graphics boards for PC/AT bus, 
VMEbus, and Multibus systems (pg 
114); mixed analog-digital simulators 
(pg 160); and solid-state relays (pg 190). 
(Illustration by Thomas Szumowski; art 
direction by Ken Racicot) 
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DESIGN FEATURES 


Instruments 


In-circuit emulators for wCs 64 
probe software activity in a closed environment 


Tricky techniques allow in-circuit emulators (ICEs) for wCs to 
peer into the inner workings of the single-chip devices, helping you 
to develop faster and more reliable software in a shorter period of 
time.—Steven H Leibson, Regional Editor 


Computers and Peripherals 


Add-in graphics boards 114 
available for three major buses 

As powerful microprocessors such as the 80386 and 68030 be- 
come commonplace in PC /AT bus, VMEbus, and Multibus I and 
II systems, these systems require equally powerful graphics 
boards.—Margery Conner, Regional Editor 


Computer-Aided Engineering 


Mixed analog-digital simulators 160 
are picking up speed 


Whether you need a simulator for chip-level, board-level, or sys- 
tem-level design, products to meet your needs are beginning to 
proliferate—Doug Conner, Regional Editor 


Components 


Solid-state relays satisfy 190 
a wide range of switching needs 


In diverse applications, ranging from replacing reed relays in 
low-power tasks to high-performance military needs, solid-state re- 
lays switch at higher speeds and have longer operating lifetimes 
than electromagnetic relays.—Tom Ormond, Senior Editor 


Continued on page 7 
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THE WESTCOR STAKPAK™, NEW 
GENERATION 250 TO 1200 WATT 
SINGLE OR MULTIPLE OUTPUT OFF- 
LINE SWITCHER. 3.2 X 5.5 X 11.4 INCH 
CASE. FAN-COOLED. 


Stack the odds in your favor by design- 
ing-in Westcor’s 6 watt/cubic inch high 
power megahertz switcher. Capitalizing on 
patented and proven megahertz module 
technology and innovative thermal man- 
agement techniques, the StakPak provides 
up to 1200 watts of power at 50°C with 1 to 
8 isolated and fully regulated outputs. 

For existing designs the StakPak’s small 
size and low profile allow system enhance- 
ment without mechanical redesign. Simply 
replace your open frame switcher with up 
to 1200 watts of StakPak power or replace 
your “box switcher” with 2 StakPaks and 
realize up to twice the power without 
losing additional space. StakPak power 
factor correction provides 850 watts of 
output power from a standard 115 VAC 
wall outlet. In new designs, more space can 
be devoted to functionality or the system 
can be downsized. 


The StakPak’s 8 module output section 
can be factory configured in virtually an 
infinite number of voltage, current and 
power combinations. Special models 
providing between 250 to 1200 watts and 
outputs from 2 to 95 VDC are available. 

Other features include outstanding elec- 
trical performance; UL, CSA, VDE safety 
agency approval (in process); variable 
speed fan option for low ambient noise 
enviroments and 3 phase or DC input op- 
tions. Indeed, with unprecedented power 
density, versatility and new features, the 
StakPak redefines power packaging. Please 
contact Westcor for a data sheet, pricing 
and additional information. 


™ 


STANDARD 1200 WATT STAKPAK MODELS 
(110/220 VAC input) 


Model Output Voltage (VDC) and Maximum Current 
(amperes) per Channel 
#1 #2 #3, #4 #5 
Single Output 
SP1-1801 2 @ 240 
SP1-1802 5 @ 240 Tica cobs ; d 
SP1-1803 12 @ 100 iG ra ee eulines ay ee se 
SP1-1804 15 @ 80 watts for any model, single 
SP1-1805 24 @ 50 or multiple output. Lower power 
StakPak models are available. 
SP1-1806 28 @ 42 Please contact the factory. 
SP1-1807 48@25 
Dual Output 
SP2-1801 2@120 5@120 
SP2-1802 5@120 5@120 
SP2-1803 5@120 12@66 
SP2-1804 12@66 12@66 
SP2-1805 15@53 15@53 
Triple Output 
SP3-1801 5@180 12@16 12@16 
SP3-1802 5@150 12@33 12@16 
SP3-1803 5@180 15@13 15@13 
SP3-1804 5@150 15@26 15@13 
Quad Output 
SP4-1801 5@150 12@16 12@16 5 @ 30 
SP4-1802 5@150 15@13 15@13 5 @ 30 
SP4-1803 5@150 12@16 12@16 24@8 
SP4-1804 5@150 15@13 15@13 24@8 
Five Output 
SP5-1801 5@120 12@16 12@16 5 @ 30 24@8 
SP5-1802 5@120 15@13 15@13 5 @ 30 24@8 


WESTCOR CORPORATION ¢ 485-100 Alberto Way ¢ Los Gatos, CA 95032 © (408) 395-7050 © FAX (408) 395-1518 


Westcor is a subsidiary of viIcor 
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PRODUCT UPDATES 


Continued from page 5 July 20, 1989 


EEPROM.-based programmable filter 57 
PC-based DSP add-in card 59 
Power driver IC | 60 
In-circuit emulator 62 


PRODUCT REVIEWS 


Instruments 87 


EDN’s Product Showcase provides de- 
scriptions of a host of items, beginning 


Generating, measuring, and viewing instruments; testing devices 


with instruments on pg 87. Coverage and development systems. 
continues with details of computers and : 
peripherals (pg 131), computer-aided Computers and Peripherals 131 
A at ag Te) eh pomiponents All computer equipment, packaged and board level, including 
interfaces. 
Computer-Aided Engineering 173 
Workstations and computer-aided engineering software. 
Components 199 
Relays, potentiometers, switches, keyboards, displays, capacitors, 
resistors, fiber-optic sources and detectors, all function modules. 
LITERATURE 
Power Sources 231 
Integrated Circuits 237 
EDN mavazine Hardware and Interconnect Devices 243 
ee ee Software 246 
now offers 7 | 
Express Request, Cen ee 


a convenient way 
to retrieve product 
information by 
phone. See the 
Reader Service 
Card in the front 
for details on how 
to use this free 
Service. 


Cahners Publishing Company, A Division of Reed Publishing USA 0 Specialized Business 
Magazines for Building & Construction 1) Manufacturing 1) Foodservice & Lodging 

LJ Electronics & Computers (1) Interior Design CF) Printing 1 Publishing C1 Industrial Research 
& Technology _) Health Care (1) and Entertainment. Specialized Consumer Magazines: 

L] American Baby “1 and Modern Bride. 
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UNISITE PROGRAMMER: 


BECAUSE STATE-OF-THE-ART 


PROGRAMMING TECHNOLOGY THAT 
SUPPORTS ADVANCED DESIGNS— 
TODAY AND TOMORROW. The 
UniSite™’s universal programming 
technology is the fastest and easiest 
way to keep up with new devices 
and packages. Its software-config- 
ured pin driver system provides a 
single site for programming any DIP 
device up to 48 pins, including PLDs, 
PROMs, IFLs, FRLAs, EPROMs, 
EEPROMs and microcontrollers. 
The optional ChipSite™ module 
supports logic, memory and micro- 
controllers in the most popular 
surface-mount packages—PLCCs, 
LCCs and SOICs. Or add SetSite™ 
to gang program up to eight 40-pin 
EPROMs, or set program a single file 
into multiple EPROMs. 


INSTANT ACCESS TO NEW DEVICES. 
The UniSite’s device algorithms and 
system software are stored on 312” 


IS A STATE OF CHANGE. 


micro diskettes, which are updated 
several times per year. To update 
the UniSite, simply load new master 
diskettes. 


FAST, EASY PROGRAMMING. Menu- 
driven operation with step-by-step 
prompts makes programming simple. 
For added convenience, you can 
operate the UniSite from an ASCII ter- 


Data I/O Corporation 10525 Willows Road N.E., P.O. Box 97046, Redmond, WA 98073-9746, U.S.A. (206) 867-6899/Telex 15-2167 

Data I/O Canada 6725 Airport Road, Suite 302, Mississauga, Ontario L4V 1V2 (416) 678-0761 

Data I/O Europe World Trade Center, Strawinskylaan 633, 1077 XX Amsterdam, The Netherlands +31 (0)20-6622866/Telex 16616 DATIO NL 
Data I/O Japan Sumitomoseimei Higashishinbashi Bldg., 8F, 2-1-7, Higashi-Shinbashi, Minato-Ku, Tokyo 105, Japan 


(03) 432-6991/ Telex 2522685 DATAIO J 


©1989 Data |/O Corporation 
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minal or from a PC using the provided 
terminal emulator. On-screen help 
messages are available throughout 
operation. 

To speed parts selection, the 
UniSite provides a built-in list of 
devices by manufacturer name and 
number. You can also save your most 
frequently used programming param- 
eters and jobs for instant recall. 


DESIGN FREEDOM FOR TOMORROW. 


When leading-edge designers need 
to use the latest devices, they need 
the programming freedom only the 
UniSite provides. Call Data |/O° today, 
and ask about the UniSite. Because 
State-of-the-art never stops changing. 


-800-247-5700 
Ext. 671 


DATA I/O 


Corporation 
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EDITORIAL 53 


With all the talk about HDTV technology, we should pause to 
figure out who will watch it and who will pay for it. 


DEPARTMENTS 


Is a a ee en ee 
StGH ANG Oe Pete i i we ee 
CARCGGAL ee Oe 
Business /Ggpeeeee ee kk i ee 8 ee 
Oe ee ee 
EDN’s International Advertisers Index. ........ .264 


A product-oriented design aid 


To save you time in your efforts to keep current, EDN’s editors 
have surveyed the new-product offerings from thousands of compa- 
nies, screening and selecting only the most significant of those 
offerings introduced in the last six months. We present our find- 
ings—the best of the best—in a format devised to make your prod- 
uct selection as easy as possible. You can keep this Product Showcase 
as a reference until the next one that covers these four key product 
areas appears in December. 
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You don't need us to tell you that all 


SRAMS are in short supply. 


of availability by investing in increased SRAM production facilities. 


SRAMS WITH 
AN INTERESTING 
At INMOS we've met the challenge NEW FEATURE. 


The result? SRAMs that are manufactured AVAILABILIT Y. 


to the highest standards, competitively priced and readily available in quantity 


— now and in the future. 


INMOS already supplies 14% of all the SRAMs used in the US and 30% of the 


total European requirement — so we understand the needs of sophisticated SRAM 


users, including, of course, the military. 


Our extensive range of fast SRAMs covers everything from 4k to 64k, including the 


all-important 8kx8 — all available in a 
variety of packages and all available 
“off the shelf’. A 256k SRAM Is also 
about to be added to the range. 

If you need SRAMs and you need 
them now, there’s never been a better 
time to talk to INMOS. 


Organisation PartNo. 


4KXx | 


1Kx4 


16Kx 1 


4Kx4 


IMS 1203 
IMS 1203M 


IMS 1223 
IMS 1223M 


IMS 1403 
IMS 1403M 
IMS 1403LM 
IMS 1400M 


IMS 1423 
IMS1423M 
IMS 1420M 


Access Time (ns) 


20,25,35,45 
25,35,45 


20,25,35,45 
25,35,45 


25,35,45,55 
35,45,55 
$5,49,95 
45,55,70 


25,50,40.55 
35,45,55 
55,70 


Organisation Part No. 


64Kx | 


16KxX4 


8Kx8 


IMS 1600 
IMS 1601L 
IMS 1600M 
IMS1601LM 


IMS 1620 
IMS 1620M 
IMS 1620LM 


IMS 1624 
IMS 1624M 
IMS 1624LM 


IMS 1630M 
IMS 1630L 


Access Time (ns) 


20,30,35,45,55 
45,55 

45,55,70 
45,55, 70 


20,50;50,40 29 
45,55, 70 
45,55,70 


25,30,35,45,55 
45,55,70 
45,55,70 


55,70 
45,55,70, 100,120 


Key: M—Mil-std-883C,L —Low Power. Available soon—a new 256K SRAM. 


For a copy of our 1989 Memory Databook — or, of course, a quote, contact your 
local INMOS or SGS-THOMSON Microelectronics office. An existing SGS-THOMSON 


range of SRAMS is also available. 


INMOS Limited, Aztec West, Bristol BS12 4SO, UK. Tel: (0454) 616616. 


> MMos: 


A member of the SGS-THOMSON Microelectronics Group 


Colorado, USA. Tel: (719) 630 4000 Munich, Germany. Tel: (089) 319 10 28 Paris, France. Tel: (1 )46 87 2201 Tokyo, Japan. Tel: (03) 505 2840 
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Universal CMOS PAL 
evices have always looked 


good on paper. 


Bruxelles (02-2) 771 91 42 « Geneva (02) 2880025 » Hannover area (0511) 73 60 85 « Hong Kong (5) 8654525 * London area (0483) 740440 « Manchester area (0925) 828008 « Milano (02) 3533241 « Miinchen (089) 41 14-0 « Osaka (06) 243-3250 
Paris (1) 49 75 10 10 * Seoul (02) 784-7598 » Singapore (65) 348 1188 « Stockholm (08) 733 03 50 « Stuttgart (0711) 62 33 77 + Taiwan (02) 7213393 + Tokyo (03) 345-8241 + Latin America, Fort Lauderdale Florida/US.A. Tel: (305) 484-8600 Tlx: (510) 955-4261 
amd ftl PALis a registered trademark of Advanced Micro Devices, Inc. GAL is a registered trademark of Lattice Semiconductor. ©1989 Advanced Micro Devices, Inc. 


esto wanrauhtrnuiinntasnsynnd 


SPARRO EAS 


TENDED PRICE 


ow they look even better. 


Our Universal PALCE 16V8 20-pin device runs We sell more PAL® devices than all our 
at I5ns using only 90mA. Its fully pin-out, functionand competitors. Combined. 
fuse map compatible. Use it anywhere youd use a That means reliable high volume supply, a 
GAL® device. huge, smart army of FAEs and all the software, pro- 


The PALCE22V 10 is also flexible. It's just like the ramming and testing support youd expect from 
bipolar 22V10 with 25ns speed, but it requires aslittle the leader. 
as DMA. Because no matter how our universal CMOS 
Both chipsare electrically erasable which makes PAL devices look on paper, they'll look a lot better 
your life easier And because theyre 100% tested parts, _ in your design. 
you get almost perfect programming and post- 


programming functional yields. You can program and Advanced Micro Devices al 


reprogram them until they're just the way you want 


; : For more information write “Universal CMOS PAL Devices” on your letterhead and mail to: 
them. And faster versions are On their Way. AMD Mail Operations, P.O. Box 4, Westbury-on-Trym, Bristol BS9 3DS, United Kingdom. 
(In Asia) AMD Far East Ltd., Rm. 1201-2 Harcourt House, 39 Gloucester Road, Hong Kong, Attn: Andrew Ng. (In Japan) AMD Japan Ltd., Shinjuku Kokusai Bldg., 6-6-2 Nishi-Shinjuku, Shinjuku-ku, Tokyo 160, Japan 
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TEAC CORPORATION 3-7-3 NAKA-CHO, MUSASHINO, TOKYO, JAPAN TEL: (0422)52-5041 TLX:2822451 FAX:(0422)55-2554 


MHong Kong, Nissei Sangyo Co.,Ltd. Hong Kong Branch Tel:3-343441-6; KARIN ELECTRONIC SUPPLIES CO.,LTD. Tel:3-898252l™Singapore, NISSE! 
ELECTRONICS, LTD. SINGAPORE BRANCH OFFICE Tel:2357900; UAC SINGAPORE REP. OFFICE Tel:2922608 iNew Zealand, DATAMATIC NET- 
WORKS LIMITED Tel:09-444-0760 Australia, AWA DISTRIBUTION Tel:02-888-9000MlIndonesia, CHUGAI BOYEKI CO.,LTD. Tel:370824Philippines, 
COMPEX INTERNATIONAL INC. Tel:213020 Mlindia, Priya Electronics & Chemicals Limited Tel:2863611 HiKuwait, Bader Al Mulla & Brothers Co. 
W.L.L. Tel:2423250 United Kingdom, TEKDATA LIMITED Tel:0782 577677; Data Peripherals (UK) Limited Tel;0785 57050 MIF.R. Germany, nbn 
Elektronik GmbH Tel:08152/390 MlAustria, nbn Elektronik GmbH Tel:0316/40 28 05 MiNetherlands, SIMAC DATA B.V. Tel:040-582933 EBelgium& 
Luxemburg, SIMAC ELECTRONICS SPRL/BVBA Tel:02/252.36.90 France, TEKELEC AIRTRONIC S.A. Tel:(1)4534-75-35 Mlltaly, A.E.S.S.E. S.p.A. 
Tel:02/54.64.741 MSpain, ATAIO INSTRUMENTOS S.A. Tel:733 05 62 Switzerland, WENGER PERIPHERALS AG Tel:01/830 75 55 Denmark, 
Dansk Binzer Teknik A/S Tel:03/66 20 20 Sweden, MACROTEK AB Tel:08-733 02 20 MiNorway, SCANTELE A/S Tel:(02)65 69 20 Finland, INS- 
TRUMENTARIUM ELEKTRONIKKA Tel:90-5284350 


*/f no distributor listed above is in your area, please contact us directly for further details about our products. 
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F ICROTEK offers acomplete -—_All MICE series could work well with IBM 


line of MICE (Micro-In-Circuit,  —- PC/XT/AT*, IBM PS/2*, VAX*, nVAX®, ate 
A.V AL Emulator) for most popular 8, _ Apollo*, Sun* and NEC* 98 series. Cross 2 l 
16 and 32-bit microprocessors. These assembler/compiler, symbolic debugger and __ MICROTEK INTERNATIONAL INC. 
series of MICE are capable of high level language debugger are also lateralis ee, 
debugging high speed targets without available to offer optimized software tool eee ooae persis 
accumulating wait state, e.¢. 25 MHz for _ supports to an advanced oo U.S.A. OFFICE 
68020, 16 MHz for 68000/80C186. environment. Tel: (213)321-2121 Fax: (213)538-1193 
Protected Mode in 80386, coprocessor MICE SERIES AVAILABLE MODELS Telex: 797880 MICRO 
emulation in 16/32 bit series and uC. | 8048 Family, 8052 Family, 28, 258, 68HC11, 80515/535, V25 EUROPE OFFICE 
eee) te : Tel: 49 Fax: 49-211- 
bus/execution breakpoints in all series, are S.BIT | 8085, 6809/2, 280, NSC800, 6502P, 64180 Telex: ne os 


few examples of MICE powerful emulation 
features designed to meet advanced 
: _ development needs : 32-BIT | 80386, 68020 (25 MHZ) 


16-BIT | 80086/88, 80C186/188, 80286, 68000010, 68008, V20/30 


: ¢ AUSTRIA ALLMOS ELECTRONIC (222)6271954 ¢ BELGIUM SIMAC ELECTRONICS B.V. (2)2523690 * DENMARK SC METRIC A/S (2)804200 * ENGLAND ARS 
MICROSYSTEMS (276)685005 «FINLAND OY COMDAX AB (0)670277_ * FRANCE M.T.E. (139618228 * ITALY PRATICA SAL (11)503427* NETHERLANDS SIMAC 
ELECTRONICS B.V. (40)582911 « NORWAY MORGENSTIERNE & CO A/S (2)358110 _* SPAIN NOVATRONIC, S.A. (4)4520811 _ * SWEDEN NORDISK ARRAYTEKNIK 
AB (8)7349935  « SWITZERLAND TRACO ELECTRONIC AG (1)2010711_ * W. GERMANY ALLMOS ELECTRONIC (89)8570000 _ * AUSTRALIA MACRO DYNAMICS (3)7202399 
« HONG KONG IDEALAND ELEC. (3)7443516 _» INDONESIA PT. ASCII (21)6002305 + ISRAEL ARITMOR (3)5447475 _« JAPAN CORE DIGITAL CORP. (3)7955171 
* KOREA DAESANG INC. (27196438 NEW ZEALAND NORTHROP INSTRUMENTS (4)856658_* PAKISTAN EAST WEST SYSTEMS (21)529827 _* SINGAPORE EPE 
COMPUTRONICS 7468182 © THAILAND ANA-DIGIT COMPANY (2)2217040 * THAILAND SANYA PHANICH (2)2225223  ¢ ARGENTINA MICROTEC INGENIERIA 


S.ALL. (1)469518 * BRAZIL DIGIBYTE SISTEMAS DIGITAIS (11)2413611 _ * CHILE EQUIPOS INOUSTRIALES S.A.C.. (2)716882  » SOUTH AFRICA PROTEA TEST & 
MEASUREMENT (011)7883710 : | _ 


* Registered Trademarks: PC/XT/AT, PS/2: International Business Machines; VAX, x WAX: Digital Equipment Corporation: Apollo: Apollo Computer Inc; Sun: Sun Microsystems, Inc; NEC: NEC. Corporation. 
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Announcing the 
AMM2000 AUTOMATIC MODULATION METER 


A portable light weight instrument for field or bench use. 
Uncompromisingly capable. Competitively priced. 


ABRIDGED SPECIFICATION 


AM 
Maximum level: 99% 
Modulation rates: 10Hz to 75kHz 


FM 
Maximum deviation: +500kHz peak 


Modulation rates: DC/10Hz to 300kHz 


PM 
Maximum deviation: +500rad 
Modulation rates: 50Hz to 15kHz 


Carrier frequency 
Range: 250kHz to 2:4 GHz 


Sensitivity: —30dB (1GHz), -20dB (2GHz) 


Carrier level 
Range: —6dBm to +20dBm 
Resolution: 0:1dB 


AF counter 
Range: 50Hz to 300kHz 
Resolution: 0-1Hz 


AF distortion 
Frequencies: 300Hz, 1kHz 
Accuracy: +1dB 


AF voltmeter 

Level: 10mV rms to 10V rms 
Bandwidth: 50Hz to 100kHz 
Accuracy: +1dB 


General 

Level display modes: Abs, Rel% or 

dB, pk hold 

Detection modes: +pk, —pk, pk—pk/2, 
rms, V2 rms 

Post detect filters: CCITT P53A, 

CCIR 468-3 


For more Cefailed information contact 
FARNELL INTERNATIONAL - WETHERBY - ENGLAND - LS22 4DH - TELEPHONE +44 937 61961- FAX +44 937 66487 
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Memory: 100 panel set ups 

Remote program: GPIB and RS-232-C 
Power: 90-264V ac, 11:5V dc, 30VA 
Reverse power protection: 25W 
Dimensions/weight: 145H x 330W x 
405D, 9kg 


Options 

A: 23-30V de input 

C: Rechargeable 4Ah add-on battery 
pack 

E: Rack mounting kit 

F: RF output on rear panel 

G: Padded carrying case 

O: High stability frequency reference 

Q: Distortion measurement 
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SOT-223...REAL 1W 
PERFORMANCE ON 
PRINTED CIRCUIT BOARDS! 


Kinked leads absorb thermal stress, 
preventing damage to crystal. 
Accepts extensive range of 
crystals up to 2.5mm square. 


Tab position leaves base free to 
be glued for wave soldering. 


Dissipates a full 1W on printed circuit boards and 
2W on ceramic substrates, without extra cooling. 


An extensive range of crystals- rectifiers, diodes, 
thyristors, and both MOS and bipolar transistors up _- 
to 10 GHz can be put into the versatile SOT-223 
outline. This feature, combined with the excel- 

lent heat dissipating property of SOT-223 

means that you can now benefit from SMD 
technology in a wider range of applications. 


But that's just the start. SOT-223 offers you 
power-p/usan impressive list of board-mounting 
benefits. 


Design ensures level mounting eliminating 
hot-spots, and also allows visual inspection of 
solder joints. 


Supplied on standard 12mm tape for speed and 
simplicity of automated placement. 


Optimised for mounting onto both printed circuit boards 
and ceramic substrates using all current soldering techniques 
including wave and reflow. 


Can be mounted on the same solder pad design as the 
D-pack outline. 


For designers in consumer electronics, automotive, 
telecommunications, EDP industries etc., SOT-223 is a major 
advance in SMD technology. Get the full facts fast. Complete 
and post the coupon, today! 


Philips Components, MC Department (Building BA) SMD: 
TECHNOLOGY 


PO. Box 218, 5600 MD Eindhoven, The Netherlands 


Please send me full details of the 
new Philips SOT-223 SMD package, fast. 


NAME 
STATUS 
COMPANY 
ADDRESS 


TELEPHONE NO. 


Philips Components, MC Department (Building BA) 
PO. Box 218, 5600 MD Eindhoven, The Netherlands EDNO072089 
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Even though we’ve been around the 
electronics industry for seventy-five years, 
we still have the same perspective. 


: EDN July 20, 1989 


Innovation. Ever since we made 
our first impression on the industry 
seventy-five years ago, the companies 
of ITT EMC Worldwide have been 
designing for the future. That’s why 
you'll continue to find our products in 
everything from telecommunications 
to some of today’s most advanced 
satellite technology. 

Our dedication to innovation 
has made us industry leaders in a 
variety of markets, all around the 
world. Supplying switches, relays, 
cable assemblies, test accessories and 
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of course, connectors. 

So, when you do business with 
ITT EMC Worldwide, you have access 
to all of our diverse industry knowl- 
edge and expertise. You also have the 
assurance that our top engineers are 
working together with you, from start 
to finish. 

Our philosophy is simple. If we 
stay ahead, you stay ahead. That’s why 
we’re constantly advancing technol- 
ogy, rather than letting technology 
advance us. 

If you’d like more information 
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about our capabilities, drop us a 

line today. You may know us for all 
the things we’ve done. But the best 
is yet to come. 


1851 East Deere Avenue 
Post Office Box 35000 

Santa Ana, CA 92705-6500 
Or call (714) 261-5300 


TTT tt 


pe our strengths. 
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If you miss the window, 
the profit picture changes. 


® Well-timed market entry contributes to profit and market share. ® Orbit Semiconductor 
is the manufacturing service that enables you to meet critical market windows. & QUICK 
TURNAROUND is guaranteed on engineering prototypes and volume production IC 
runs. & CUSTOM process development and HI-REL processes available for military, med- 
ical and industrial products. @ State of the art MOS processes support DIGITAL, MIXED 
ANALOG/DIGITAL, and CCD designs. ® Noncompetitive second sourcing is guaranteed 
since service and quality are our ONLYstandard products. ® Make a well-timed call to 
Orbit Semiconductor and find out how responsive semiconductor manufacturing can add 
to your profit picture. ® Orbit Semiconductor, Inc. 1230 Bordeaux Drive. Sunnyvale, 


CA 94089. Twx 910-339-9307, FAX (408) 747-1263. Or call (800) 647-0222 or (408) 
744-1800. 


SEMICONDUCTOR, INC. 


A subsidiary of Orbit Instrument Corporation. 


What others promise, we guarantee. 


REGIONAL REPRESENTATIVES: East Coast (609)428-6060, — Midwest (303)530-4520 — West Coast (408)241-8111, (714)253-4626, (602)996-0635, (602)293-1220, (505)888-0800. 
INTERNATIONAL REPRESENTATIVES: Canada (514)481-3313 - U.K. Phone (0372) 377779, Tix 


897628 S.G. U.K.-G, Fax (0372) 376848 — Europe Phone (06031) 61076, TIx 6031 948, 
FAX (06031) 61788 — Australia Phone (8) 223 5802, Tlx UNIVAD AA89141, Fax (8) 224 0464. 
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ee amplifier and an “electronic jukebox” that incorporates a custom IC and several | 
discrete LEDs. A third assembly line will demonstrate the use of fine-pitched surface- 
_ mount devices, including tape-automated-bonding parts. Expo SMT is scheduled for — 
September 25 to 28 in Las Vegas, NV. For more information on the ssacinee contact = 
oe - International Ces Gatos, CA, pee): — —Steven H Leibson — | 


 grart-up OFFERS 3 FAST, HIGH-DENSITY 


dor determined to mov 
Se design by making them fast and dense, has introduced its first parts: a 256k-bit 
_ EEPROM and two 64k-bit static RAMs (SRAMs) v 

silicon nitride for nonvolatility and require only a 5V power supply. The STK28C256 
oe EEPROM, organized as a 32k X 8-bit device, is available in speeds ranging from 70 to 


ens ib ; ele the chip s set now; i proaiction 4 quantities will be available { i tne 


ae quarter of this ; year. The 82358 is $99, the 82357 is 3 $120, the 82552 1 is 3 $18. 78 
nae the 82355 is nae peas ey Conner — : 


RED L. 16H z7 T SERVES AS A CONNECTIV ITY MEDIUM ae 
‘Babeenics Corp (Campbell, CA. (408) 370-3033) has developed an office- -connectivit 
| technology that uses infrared light as the medium instead of cable. Initially, the 
company plans to offer an end-user ‘product: called Photolink to connect RS-232C 
devices or Appletalk LAN nodes. Each Photolink connects by cable to one to four ee 
tern linals | or computers and communicates with other Photolinks by bouncing infrae 


2 to: xe ring, IBM 3270, and Ethernet networks, and is interested in Tenet the | 
ogee for OEMs. or ee Oo - 


digitizing rate. For highest. quality, i can store 35 sec of audio by using a 32k-bit/sec - 
yy also offers the DVR-4, which has a, maximum pias o oa 9 of 
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3 Two assembly lines at Expo SMT will crank out. operational products: a telephone | 


cry ‘NONVOLATILE MEMORIES» 
do Springs, Co, (719) 531-9444), a start-up semiconductor ven: 
ve nonvolatile memories into the mainstream of electronic — 


‘Simtek Corp (Colc re 


with shadow EEPROM. All employ 


120 nsec and costs $ 188 to $295 (100), depending on the speed rating. The EEPROM 
incorporates an interna 1 timer and latches for address and data lines in order to” 
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on any PC is true, but if your eons is ‘time critical, ‘daugning Lg 
Capabilities. That’ Ss where the $5495 Wildcard ICEalyzer | comes 
_ Wildcard from your target system and plug in the special W 
_ ICEalyzer chassis with a ribbon cable. Tr 1e Wildcard ICEalyzer de oO! 
capabilities you expect in a full-featured ICE and—according to the vendor—i 


first ICE ees ulate an entire } SOME —Dan ng — = 
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COMPLETE FRONT 


from Th 


Reliable swing is the backbone of your: front 


ee MEMBRANE SWITCHES- 


Count on CRL’s Monopanel” membrane switches for- 


sealed from harsh environments. and the. flat front 
panels are easy to clean. 


UNLIMITED COMPONENT SELECTION 
CRL integrates displays, active and passive 
components, EL backlighting, tactile feel, 
interconnects, and bezels. Monopanel’s 
crisp graphics, vivid colors, and true 
textures will captivate you. 


SAVE TIME, REDUCE COST 

Vertical integration and automation. ..CAD, graphics 
lab, PCB’s and auto component attachment... 
reduces your installed cost and supplier base. 


ne Switch 


d 


“a 


UNMA TCHED EXPERIENCE : 

Sixty years of leadership in the design and 
manufacture-of custom, high quality switches is 
your assurance of the right product, the first time. 


Whether you need a quote, technical 
assistance, prototypes, or just-in-time 
delivery, call CRL for your complete front 
panel needs. : 


CRL Components, Inc. 
1535 South 101. Street .. 
West Allis, Wisconsin.53214 
Telephone: (414) 256-5232 
FAX: (414) 256-5252 


A Cambridge Electronic Industries Company 
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rugged plug-in 


0.5 1O 4000MHz from S137 vac, 


Tough enough to meet full MiL-specs, capable of operating over a wide -55° to +100°C 
temperature range, in a rugged package... that’s Mini-Circuits’ new MAN-amplifier series. 
The MAN-amplifier's tiny package (only 0.4 by 0.8 by 0.25 in.) requires about the same 
pc board area as a TO-8 and can take tougher punishment with leads that won't break 
off. Models are unconditionally stable and available covering frequency ranges 0.5 to 
1000MHz, NF as low as 2.8dB, and power output as high as +15dBm. 

Prices start at only $13.95, including screening, thermal shock -55°C to +100C, 

fine and gross leak, and burn-in for 96 hours at 100°C under normal operating 

voltage and current. 


Internally the MAN amplifiers consist of two stages, including coupling Capacitors. 
A designer's delight, with all components self-contained. Just connect to a dc 
Supply voltage and you are ready to go. 


The new MAN-ampilifiers series... 
another Mini-Circuits’ price/performance 


breakthrough. 
FREQ. 
RANGE GAIN MAX. NF DC PWR _ PRICE 
(MHz) dB OUT/PWRt dB 12V, $ ea. 
MODEL f, tof, min flatnesstt dBm (typ) mA (10-24) 
MAN-1 0.5-500 28 1.0 8 45 60 13.95 
MAN-2 0.5-1000 19 15 1 6.0 85 15.95 
MAN-1LN — 0.5-500 21.0 8 2.8 60 15.95 
OMAN-1HLN 10-500 10 08 15 1 70 15.95 
*MAN-1AD — 5.500 16 0.5 6 7.2 85 24.95 
TtMidband 10f, to fy /p:+0.50B tIdB Gain Compression Case Height 0.3 In. 


Max input power (no damage) +15dBm; VSWR in/out 1.8:1 max. 
* Active Directivity (difference between reverse and forward gain) 30 aB typ. 


finding new ways... 
setting higher standards 


[7 Mini-Circuits 


A Division of Scientific Components Corporation 


P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 
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3 KHz-800 MHz 
over 50 off-the-shelf models 


from °29° 


Choose impedance ratios from 1:1 up to 36:1, , 
connector or pin versions (plastic or metal case built 4 
to meet MIL-T-21038 and MIL-T-55631 requirements*). © 
Fast risetime and low droop for pulse applications; 

up to 1000M ohms (insulation resistance) and up to 1000V 
(dielectric withstanding voltage). Available for 

immediate delivery with one-year guarantee. 


Call or write for 64-page catalog 


*units are not QPL listed 


A Division of Scientific Components Corporation 


P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
Domestic and International Telexes: 6852844 or 620156 


C71REVB. 
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ASIC desi 


Oki takes the pressure off 


OKI 


SEMICONDUCTOR 
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with complete 


ASIC design support. 


ASIC design opens a world of exciting 
possibilities for reducing size, improv- 
ing system performance and increas- 
ing reliability, while lowering costs 
and power requirements. Make the 
most of this potential—and eliminate 
the stress—by working with Oki Semi- 
conductor. Oki's unusually high level 
of design support will help you avoid 
the pitfalls and maximize the advan- 
tages of working with ASICs. 


Complete ASIC design capabilities 

Oki offers complete capabilities for channeled 
gate arrays, sea-of-gates, and standard cells, 
using advanced CMOS technology. We offer 
density to usable 40K gates and performance 
of < 0.46 ns. In addition, we support full cus- 
tom design in high-voltage CMOS, BiCMOS, 
and bipolar technologies. 


Experienced ASIC team at your service 
Whether you’re an ASIC design pro or tackling 
your first project, Oki’s team of experienced 
design engineers is ready to assist you. We 
understand the pressures you're under. And 
we'll help you shorten development time, 
improve testability and manufacturability, 
and achieve first-time design success. 

We'll work with you to optimize your circuits 
or develop special cells. From start to finish, 
we’ll do whatever it takes to help you succeed. 


So. Calif. Boca Raton, FL Boston, MA 
(Irvine) 407/394-6099 (Stoneham) 
714/752-1843 Atlanta, GA 617/279-0293 
(Sherman Oaks) (Norcross) Detroit, MI 
818/990-3394 404/448-7111 (Livonia) 
No. Calif. Chicago, IL 313/464-7200 
(San Jose) (Rolling Meadows) New York, NY 
408/244-9666 312/870-1400 (Poughkeepsie) 
914/473-8044 
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Comprehensive set of design tools 

Oki has a full set of powerful mainframe 
design tools which ensure that your design 
will work, be efficient to manufacture, and 
perform reliably: logic, timing and fault simu- 
lations, automatic layout, detailed checking 
of design rules, and automatic test program 
generation. We support many popular work- 
stations. Our large cell library includes many 
highly complex macrofunctions. 


Flexible interface capabilities 

We'll support your own design efforts with 
training, local field engineers, design kits, 
manuals, and libraries. Or you can work in our 
state-of-the-art design centers—independ- 
ently or with our resident engineers—where 
we Offer 24-hour access to private, secure, 
fully equipped work areas. And Oki can 
interface at any input level, from schematics 
to a simulated net list. In addition, we offer 

a variety of packaging options, including 
through-hole and surface mount, and we 
deliver reliable volume manufacturing. 


At Oki, we can't promise an island paradise 
—but we can give you everything else you 
need for stress-free ASIC design. To get all 
the facts, call for our free brochure detailing 
Oki’s ASIC capabilities. 


Philadelphia, PA 
(Horsham) 
215/674-9511 
Dallas, TX 
(Richardson) 
214/690-6868 
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National 
Semiconductor 


i Corporation 


LM6161/LM6261/LM6361 
High Speed Operational Amplifier 


& 
General Description : Laces 
The LM@161 family ef bigh-epeed amplifiers exhibits an ex- © High unity gain freq 
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Everything you need 
to design-in high-speed op amps. 
For the price of a stamp. 


OUR NEW VIP™ 
OP AMPS MAKE DESIGNING 
EASIER 


Built with National’s exclusive 
vertically integrated PNP (VIP) 
process, these new amplifiers 
couldn't be easier to design with — 
even for the novice. 

You can use them to develop 
new designs never before practical. 
Or to enhance old designs for very 
little cost—in dollars, power, or 
real estate. 

| And we'll send you everything 
you need to get started — including 
a free sample. So you can see for 
yourself just how easy it is. 


These new op amps feature 
slew rates of 300 V/s and gain- 
bandwidth products up to 750 MHz. 

And they do so without complex, 
expensive, and power-hungry 
dielectric isolation techniques. 

VIP op amps require no more 
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HIGHER SPEEDS, LESS POWER 


power than traditional op amps. You 
can even use the same type of 
circuit-building techniques—with 
very little supply bypassing. 

Because of their unique low 
power dissipation, you can easily 
fit them into predominantly digital 
systems without special analog 
power supplies. 

Our exclusive VIP process and 
device layout give them excellent 
stability. They ll drive a 330 pF 
capacitive load—or any other 
size — with no oscillation. 

The LM6361 is unity gain stable, 
the LM6364 stable for gains above 5, 
and the LM6365 for gains above 
25.We also offer two VIP buffers. 

The latest addition to our family 
is the LM6218. This dual op amp 
has a fast settling time of 400 ns to 
0.01% for a 10V step, with a slew 
rate of 140 V/us. 


LOWER COST 


Not only are VIP op amps easier to 


design with than comparable de- 


vices but they cost less than a fourth 


as much.They are not made with 
expensive processes. Nor are they 
packaged in expensive packages. 


Instead of TO-3s, they are pack- 
aged in ordinary 8-pin mini-DIP 
or surface-mount packaging. 

They're ideal for video output 
states, data communications sys- 
tems, graphics systems, local area 
networks, and sample-and-hold 
circuits. 


MORE CHOICES 


In addition to VIP, National offers 
no less than four other major op 
amp processes — bipolar, BI-FET,° 
CMOS, and hybrid. And each 
category contains many variations 
and subprocesses, so that you 
can choose the optimum building 
blocks for your application. 


SEND FOR YOUR 
FREE SAMPLE KIT TODAY 


All you have to do to get your free 
VIP sample kit is to return the cou- 
pon below. Or—if you don’t have 
the price of a stamp—simply give us 
a call, toll-free at (800) 825-5805, 
ext. 102. 


VW National 
| Semiconductor 


Please send me my free VIP sample kit with comprehensive data. 


Name Title 

Company Phone 

Address 

City State Zip 


ADTLO3 FK12000 EDN 


EDNO072089 


Mail to National Semiconductor Corporation, Inquiry Processing Center, 


PO. Box 6458, Torrance, CA 90504-9953. 
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Imagine it's tre 
and you'll understanc 


Introducing a 68030 VME board that 
makes your applications take off. 


comes to transporting a plane- 
load of people at Mach 2, 


nothing beats the Concorde. 


It's the ultimate 
expression of throughput. 
It’s also the idea behind 
* CPU-31, the newest member of our 
VME/PLUS family. Transporting busloads of data at 
maximum speed. Providing throughput like you’ve 
never seen in a 68030-based board. 
All thanks to CPU-31’s unique architecture. Start- 
ing with a full megabyte of synchronized dual-port 
32 


SRAM. It’s designed to provide maximum performance 
during dual-port, no-wait-state memory accesses. 
Which makes your real-time applications fly. 

Then there’s the VME Subsystem Bus (VSB). Which 
gives you wide open access to localized resources 
without having to contend with additional overhead 
traffic. It’s like having an extra runway reserved only 
for priority flights. 

And because its 32-bit DMA has a 22 MB per second 
transfer rate, the CPU is easily off-loaded and freed-up 
for other tasks. 

Throughput is further improved by two message 
broadcasting channels, allowing simultaneous data 
transmission to more than one CPU. Up to 256 mes- 
sages can be defined and transmitted to as many as 
20 boards. 
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orting 


data 


our new VME boaxd. 


And if that still isn’t enough, eight mailbox inter- 
rupts also support interprocessor communications. 
So you get loads of flexibility for designing multi- 
processing systems. 

For the highest throughput, travel first class with 
our 20 MHz CPU-31. You'll get 1100K Whetstone and 
6700 Dhrystone performance. Or business class with 
our 16.7 MHz version, for 900K Whetstone and 5600 
Dhrystone speed. 

Either way, you'll get the VMEPROM™ real-time 
multitasking kernel with debug monitor. It’s designed 
to take full advantage of FORCE architecture. Best of 
all, it’s yours at no extra charge. 

And to bring your project in for a smooth landing, 
FORCE provides a total system solution. Including 
third party software along with FORCE integration 
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support. Plus access to our regional support staff. 

For more information on the CPU-31, call FORCE 
at 1-800-BEST-VME. Or fax us at (408) 374-1146 for an 
immediate response. 

If you want the highest 68030 throughput any- 
where, now's the time to get on board. 


La 


RC SCE 


VME at its best. 


FORCE COMPUTERS INC. FORCE COMPUTERS GmbH 

3165 Winchester Blvd. Prof.-Messerschmitt-Strasse 1 
Campbell, CA 95008-6557 D-8014 Neubiberg/Munich 

Phone (408) 370-6300 Tel: (089) 6 08 14-0 Tix: 524 190 forc-d 
Fax (408) 374-1146 Fax: (089) 6 09 77 93 


© 1989 FORCE COMPUTERS INC. 
VMEPROM is a trademark of Eyring Research Institute, Inc. VME/PLUS is a trademark of Force Computers, Inc. 
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vere to help you. IEE offers a wide —“‘To get you started, we'd like to send you a 
of display technologies in an extensive free copy of our product selector, titled Selecting 
‘ment of sizes and formats. But that’s not © + Alphanumeric Display Modules. This informative, 
We also can provide you with all the easy-to-understand guide contains the valuable 
technical support and expertise that you'll need information you’ll want before buying an 

to select and use the right display for your — alphanumeric display. 

S application. oo | Just call or write today and let the display 
Choose from vacuum fluorescent, de plasma, or experts show you how you can become a 
liquid crystal flat panel displays. 8 display expert too. 


NITRATE EOIN 0 ES a ReeRERORCO 
“soo euenneoteononieecesassecarcnocmmnmnnnnannnecsassnnnecenccnconeeceall cn EET ETE eee 


needa ~ AUIS TAIAL ELECTION) Ce 
Industrial Products Division 

res A 7A Lemona Ave., van Nuys, CA 91409-9234 
—————~—Ze/: (818) 787-0311, Ext. 418 ¢ Telex: 4720273 IEEINT 
<= FAX: (818) 901-9046 (G2/G3) 


AN IRINA 
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Non-US engineers 
benefit the industry 


While reading through the article 
“Improving working conditions for 
engineers: Should the IEEE do 
more?” by Paul Kinnucan (EDN, 
April 18, 1989, pg 283), I came 
across an interesting comment by 
Irwin Feerst of the IEEE on pg 
286. He comments that there should 
be legislation to make the hiring of 
non-US nationals illegal. 

In the first place, I completely 
agree with the IEEE that there is 
indeed a shortage of professional 
electrical engineers in this country 
to perform specialized jobs. 

I disagree with Irwin Feerst’s 
comments for two reasons: In the 
first place, it is simply not true that 
non-US engineers often work for 
extremely low wages; if he would 
care to ask any US corporation that 
has actively hired non-US nationals 
in the past, or look at the wage re- 
cords, he would see his accusation 
bite the dust. That the Immigration 
and Naturalization Service (INS) 
approves petitions for sponsorship 
based on qualifications and wage of- 
ferings to non-US nationals is legal 
proof of this fact. 

Second, it seems that he has not 
realized the impact that the hiring 
of non-US nationals has had upon 
the overall productivity of this 
country’s electronics industry. 
When one carefully considers the 
various factors, one will come to the 
conclusion that there simply aren't 
enough US engineers who have the 
necessary advanced qualifications 
for various EDA/CAD/CAM posi- 
tions. Irwin should also realize the 
scientific and technical contribu- 
tions that non-US citizens have 
made to this country. If he picks 
up the recent issue of the IEEE’s 
Spectrum on the N-10 (Intel 860 
chip) and glances at the cover 
photo, he will realize that more than 
40% of that team is composed of 
non-US nationals. Perhaps that will 
prove to him the gross disregard 
he has for achievements by “outsid- 
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ers.” If he sees the other advance- 
ments made in Electronic Design 
Automation and the semiconductor 
industry as a whole, he will perhaps 
realize the contributions that have 
been made. 

Although technology would 
surely advance, it would do so at a 
slower rate without the persever- 
ance and dedication of a handful of 
these non-US nationals towards the 
general improvement of productiv- 
ity in the electronics industry. I 
wish Irwin would have a realistic 
perception of what is going on 
around him, rather than making his 
really amusing accusations! 

Congratulations on doing such a 
fine job with your magazine. I am 
an ardent reader, and I especially 
liked the 5-part series by Bob Pease 
on troubleshooting analog circuits 
(EDN, January 5 through March 2, 
1989, issues). 

M Pansare 

Engineer, Electronic CAE Support 
Allied-Signal Aerospace Co 
Columbia, MD 


A degree doesn’t 
confer an education 


This letter is a response to Walter 
Jones’s letter in the March 30, 1989, 
issue of EDN (pg 33). Although I 
do agree that a well-rounded educa- 
tion is ideal for all students, I dis- 
agree with some of Walter Jones’s 
comments regarding [the value of] 
an American degree overseas. 

He quotes Ronald Kohl’s state- 
ment in the October 1988 issue of 
Machine Design as stating: “in 
Europe and Japan a degree from 
an American university is consid- 
ered almost meaningless.” As I do 
not have a copy of that article, I 
cannot respond directly to such an 
inane statement. 

Although a Bachelor of Science 
degree shows that a person has 
completed all the recommended 
courses for graduation, it is not a 
guarantee that he or she will fully 
understand all given situations. 
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METAL FILM 
RESISTORS 


at “S$” Level 


MIL-R-55182 
MIL-R-39017 


With Bradford Electronics, Inc., 
as your partner for Established 
Reliability metal film resistors, you 
can be assured of the utmost in 
quality and service. 


Bradford has maintained “S” 
level qualification since 1977. Our 
commitment to excellence extends 
beyond normal requirements and 
includes advanced SPC programs. 
Bradford offers you short lead times 
for all RLR, RNC and RNR resistors, 
and a computerized system tracks 
on-time delivery. 


Bradford can also fulfill a wide 
range of custom requirements for 
these products to satisfy unique 
SCD requirements. 


Call and you'll discover why 
Bradford is fast becoming a 
preferred partner for so many 
Hi-Rel customers. 


Contact: Bradford Electronics, Inc. 
. aVISHAY Company 
550 High Street 
Bradford, PA 16701-0930 
Phone (814) 362-5700 


yf / BRADFORD ELECTRONICS 
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SIGNALS & NOISE 


Some of the best engineers I have 
known do not profess any degree. 
Indeed, one of the best authors of 
analog circuitry is Jim Williams. To 
my knowledge, Jim has had no for- 
mal engineering courses, yet I find 
his understanding and explanations 
to be excellent. 

What must be recognized is that 
there is no start, nor end, to an 
education. It is most definitely what 
one makes of it. I know that sounds 
a bit oversimplified. The real world 
is the best place one can obtain a 
continuing education. It is a never- 
ending process, whether [you do it 
by] reading a current best seller or 
by reading the latest issue of EDN. 

I am most grateful for receiving 
my BSET from California Polytech- 
nic State University, San Luis 
Obispo, CA. It provided me with 
an excellent foundation of “learning 
by doing.” Some of the best advice 
I received while I was at Cal Poly 
pointed out that learning is a never- 
ending process. I never had the op- 
portunity to thank Mr Robert Jane- 
way personally, before he passed 
away, for his advice. I can not say 
it any better. 

Thomas Walter 
Reutlingen 
Federal Republic of Germany 


Hats off to Pease 


Thanks for printing Robert A 
Pease’s series on troubleshooting 
analog circuits (EDN, January 5 
through March 2, 1989). Thanks 
also for the biographical informa- 
tion you supplied about Bob. You 
can add to Bob’s attributes his will- 
ingness to help others. Several 
times he’s sent me helpful critiques 
of articles I’ve written on voltage- 
to-frequency converters. And he’s 
always been willing to provide sam- 
ples of National chips so I can ex- 
periment with them before writing 
about them. 

Forrest M Mims, III 

Contributing Editor 

Modern Electronics 

Seguin, TX 
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hoosing a data converter from 

the stampede of products 
available can really hold you up. 
PMI’s family of conversion 
products offers solutions that 
separate us from the herd. 


Free up valuable PC board space 
with PMI’s new DAC-8043 
12-bit D/A Converter in a small 
8-pin mini-DIP package. Also, 
scout PMI’s new DAC-8143 
12-bit DAC with serial daisy- 
chainable interface serial input/ 
output pins to build board- 
saving, 3-wire digital interfaces. 
These are just two of the many 
exciting new products in PMI’s 
data converter corral. 


Save again with PMI’s roundup 
of dual 12-bit D/A converters in 
24-pin narrow 0.3" DIP and SO 
packages. Choose from parallel, 
single-buffered/double-buffered, 


and 8-bit bus interfaces. 


Data Converter 
Hold 


ing You 


Additionally, many of these 
converters feature full four- 
quadrant multiplying capability 
such as the DAC-8408 quad 8-bit 
D/A converter ideal for digitally- 
controlled signal level adjustments. 


DAC-8043 Functional Block Diagram 


D/A CONVERTER 


5 12-BiIT 
DAC REGISTER 


a en 
SHIFT REGISTER 


[PMI 


Precision Monolithics Inc. 
1500 Space Park Drive 
Santa Clara, California 95054 


Choices 


Up? 


PMI offers an extensive line of 
8-bit, 10-bit, and 12-bit resolution 
converters with improved 
accuracy resulting from our 
proprietary Si-Cr thin-film 
resistor technology. Single, dual, 
and quad DACs with current or 
voltage output are available. And, 
our pioneering ADC-912 12-bit 
CMOS analog-to-digital 
converter gives you the 
industry’s lowest transition 
noise. 


Don’t be held up on price, either. 
PMI offers a wagon train of 
alternate source converters. 
When you see our prices, you'll 
know how the other vendors 
have been taking you to town. 


To receive your complete guide 
to the PMI data converters, circle 
the reader service number below. 
If you can’t be held up any 
longer, call us at 800-843-1515. 


ALTAMONTE SPRINGS: (407) 260-9780, ATLANTA: (404) 263-7995, BOSTON: (508) 794-0026, CHICAGO: (312) 250-0808, DALLAS: (214) 690-3495, DENVER: (303) 792-9595, 
DETROIT: (313) 930-2051, LOS ANGELES: (818) 886-6881, MILPITAS: (408) 942-8060, ORANGE COUNTY: (714) 637-9602, PHILADELPHIA: (215) 953-1070 
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Isolated Power MOSFETS 
1000 Volts, 14mOhm, 3 Packages 
One Leader. 


Switch to the leader in POWER MOSFET isolated Now read the bottom line - Lower costs. 

package technology, SGS- THOMSON If it all sounds to good to be true just check out how much 
Microelectronics, from day one you'll get isolated power it costs to use standard devices. First you'll need 4 or 5 plus 
that will help blast you right past your competition. all their isolating components, plus the extra heatsinks, 
The SGS-THOMSON range of power MOSFET devices plus the extra space you'll need to mount them. Then add 
in the emerging industry standard ISOTOP ™ power on the cost of assembling all the different parts plus the 
packages is truly exceptional ranging from high voltage cost of the extra inventory. 

devices like the 1000V TSD5MG40 to high current And even if your application is only using a couple of 
devices like the 144mOhmTSD4M 150. standard TO-218 or TO-220 packages, do a straight- 

The high performance ISOTOP package takes up no device-for-device swap with SGS-THOMSON’s 

more real estate than a standard TO-3 but it has ISOWATT218™ and ISOWAT T220™ isolated versions 
advantages that leave the others standing. and you can still improve your price/performance ratio. 

@ 2.5k Vrms internal insulation Switch to the leader in Power MOSFET isolated package 
@ Very low J-C thermal resistance <0.25°C/W) technology now and from day one you'll get isolated power 
@ Low internal parasitic inductance <5nH) that will help you power right past your competition. 


© Low parasitic Capacitance <45pF) 
@ [mproved realiability 
@ Reduced EMI and RFI 
@ Multiple mounting on 
a single heatsink 
e Connections on 
track side of board 
@ Easy assembly 
@ One device replaces 4 or 5 
standard devices 


TM: ISOTOP, ISOWAT T218 and ISOWAT T220 are trademarks 
of the SGS- THOMSON Microelectronics Group. 


SGS-THOMSON Microelectronics 
7, Avenue Gallien - BP93 

94253 Gentilly Cedex 

Tel: (33-1) 47407575 - Fax: (33-1) 47407910 
Telex: 632570 STMHO 


38 : EDN July 20, 1989 


& 


SON 


MICROELECTRONICS 


° 


in 


..CIRCLE NO 38 


ON 
omy 


oGS-THO 


a 


he 


SGS-THO! 


EDN July 20, 1989 


— The memory density of a UVEPROM. 


, 


It's the best ofboth approaches: the — The combination of our FLASH cell _ 


high density (512K and 1Mb) FLASH with —_ architecture and EEPROM-type erasure - 

the low power and cost- effectiveness make possible this chip's fasterase 

of UVEPROMs, and the fastin-circuit speed. The 1Mb memory array is divided 
—feprogrammabilityand packaging  —_ into 128 sectors of 1024 bytes each. 


options of EEPROMs. _ Andeach sector canbe individually = 
LU ~ erased and reprogrammed. You can also 
~ remove the entire memory contents - 
with chip erase. Typical erase time is 
2 seconds. And write time is eae 
Ims per byte. . 
You can get our 1Mb FLASH 
in ceramic and plastic surface mount 
packages, as wellasboth plasticand 


eo In a device that's priced at a fraction — 
of the cost of EEPROMs. : 
It’s the new FLASH EEPROM from 
SEEQ. And along with high density 
and low cost, it delivers the same kind 
of flexibility you need to get your 
design created. And implemented. 


Ue ee 
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Cz! Computers and Communications 


The clear solution: 


oe 


For fast answers, call us at: 
USA Tel:1-800-632-3531. TWX:910-379-6985. W. Germany Tel:0211-650302. Telex:8589960. The Netherlands Tel: 


040-445-845. Telex:51923. Sweden Tel:08-753-6020. Telex:13839. France Tel:1-3946-9617. Telex:699499. 
italy Tel:02-6709108. Telex:315355. UK Tel:0908-691133. Telex:826791. Hong Kong Tel:3-755-9008. Telex:5456 
as Tel:02-522-4192. Telex:22372. Singapore Tel:4819881. Telex:39726. Australia Tel:03-267-6355. Telex:38343. EDN July 20, 1989 


Want to improve the performance of your 
hard disk drive while reducing size, weight 
and power consumption? Call NEC. We'll 
deliver everything you need for an ad- 
vanced SCSI disk drive design, including 
servo controller, SCSI controller, CPU and 
associated chips. 


Responsive, singlechip servo controller. 


NEC's 16-bit singlechip microcontroller 
excels in interrupt response. 
The wPD78312A incorporates 8-level priori- 
ty interrupt. It also gives you two exclusive 
hardware interrupt handling features that 
reduce software overhead. 
CX Macro Service provides 
high-speed data transfer 
between memory 
and a special func- 7 
tion register. No software 
intervention required. 
O Context Switching selects a new 
register bank for each inter- 
rupt request and eliminates TF 
the need for additional software “= 
to save current register contents. 


The wPD78312A offers all basic periph- 
eral functions on-chip to simplify your 
design and minimize circuit board size. 

DO 2-channel, 16-bit up/down counter with 
quadruple counting and up/down 
discrimination. 

O 2-channel, 16-bit timers. 
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NEC's complete chip set 
for high-end SCSI hard disk drives. 


1 2-channel PWM outputs, programmable 
for 8/10/12/16-bit resolution. 

08-bit programmable real-time output 
ports. 

C1 EPROM version available. 


Versatile, high-speed SCSI controller. 


Our SCSI controller gives you a competitive 
edge with features like high-speed 
sequence control. Overhead is minimized 
because high-level commands drive an 
on-chip, hard-wired sequencer. 

The versatile wPD72111 interfaces with 
the 8- or 16-bit data bus of any CPU. 

It executes high-speed asynchronous data 
transfer at speeds up to 5M bytes/sec. And 
. it enhances bus utilization by providing 
fm both an 8-byte FIFO for the SCSI bus, 
Pandan 8-word FIFO for the CPU bus. 


CPU with high-speed DMA controller. 


As host to the SCSI controller, 
Rm our chip set provides 
the V50™, a powerful, 
MS-DOS-compatible, 16-bit 
microprocessor. It features a 
high-speed, on-chip DMA controller 
capable of data transfer rates up to 2.5M 
words/sec at 1OMHz. 


lf you want clear solutions to the 
challenges of hard disk drive design, Call 
NEC. Our experts have been driving the 
technology for years. 


NEC 


4s 


ELCO P Series Worldwide 
Input Power Supplies 


15 watt to 1500 watt models, single output 

PMC versions; multiple outputs; 15 watts up to 100 watts 

UL, CSA & TUV approved, or pending 

High Efficiency—up to 4.2 watts per cubic inch on P1500 

Molex or screw terminals (most models) 

Meets FCC & VDE EMI requirements; high MTBF 
Smaller than industry standard footprints 

Phone 800 888-ELCO; FAX 408 732-5049 ELLTL/ 
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DAYLIGHT VISIBLE 
DISPLAYS ay FEET 


0. 0 .0:0°'O) 0; 6 


For information contact: 
K-Tronics, a division of K.T. Electronics. 
341 Cobalt Way, #206, Sunnyvale, CA 94086 


Display sizes: 112”, 4”, 6”, 9”, 12”, 18” & 24” 


ENERGY SAVING: IDEAL FOR: 
LJ Electromagnetic, bi-stable operation O Instrumentation 


CJ No bulbs to replace CJ Industrial controls 

CJ Maintenance-free LJ Timing Devices 

LJ Indication remains with power loss QO Toll Displays 

CL] Power used only to change display CL Metering Displays 

CJ Use indoors or outdoors CJ Production Line Displays 
CL} -40°C to 75°C 


Call or write for full information 


P.O. Box H, Bay Shore, NY 11706 
516-666-8000 

TLX: 6711657 

FAX: 516-666-8039 
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CALENDAR 


SparcIntosh (conference), San 
Francisco, CA. Corey Green, The 
Yankee Group, 200 Portland St, 
Boston, MA 02114. (617) 367-1000. 
July 25 to 26. 


Supercomputers, Hypercubes and 
High Performance Architectures 
(short course), Boston, MA. John 
Valenti, Integrated Computer Sys- 
tems, 5800 Hannum Ave, Culver 
City, CA 90231. (800) 421-8166; in 
Canada, (800) 267-7014. July 25 
to 28. 


Basic Integrated Circuit Technol- 
ogy Seminar, Sunnyvale, CA. Inte- 
grated Circuit Engineering Corp, 
15022 N 75th St, Scottsdale, AZ 
85260. (602) 998-9780. FAX 602- 
948-1925. August 15. 


Data Communication Concepts 
(seminar), Los Angeles, CA. Tech- 
nology Transfer Institute, 741 10th 
St, Santa Monica, CA 90402. (213) 
394-8305. August 23 to 25. 


11th Quartz Devices Conference 
and Exhibition, Kansas City, MO. 
Electronic Industries Association, 
1722 Eye St NW, Washington, DC 
20006. (202) 457-4981. August 28 
to 31. 


International Test Conference 
1989, Washington, DC. Interna- 
tional Test Conference, Box 264, Mt 
Freedom, NJ 07970. (201) 895-5260. 
FA X 201-895-7265. August 29 to 31. 


Surface Mount ’89, San Jose, CA. 
MG Expositions Group, 1050 Com- 
monwealth Ave, Boston, MA 02215. 
(800) 223-7126; in MA, (617) 232- 
3976. August 29 to 31. 


Real-time Structured Analysis & 
Design (short course), Washington, 
DC. John Valenti, Integrated Com- 
puter Systems, 6053 W Century 
Blvd, Los Angeles, CA 90045. (800) 
421-8166; in CA, (213) 417-9700. 
FAX 213-410-2952. August 29 to 
September 1. 
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MICRO-CAP III. 
THIRD-GENERATION INTERACTIVE 
CIRCUIT ANALYSIS. MORE POWER. 


MORE SPEED. LESS WORK. 


MICRO-CAP III;" the third generation 
of the top selling IBM® PC-based interac- 
tive CAE tool, adds even more accuracy, 
speed, and simplicity to circuit design and 
simulation. 

The program’s window-based opera- 
tion and schematic editor make circuit 
creation a breeze. And super-fast SPICE- 
like routines mean quick AC, DC, Fourier 
and transient analysis — right from 
schematics. You can combine simulations 
of digital and analog circuits via integrated 
switch models and macros. And, using 
stepped component values, rapidly gener- 
ate multiple plots to fine-tune your circuits. 

We've added routines for noise, impe- 
dance and conductance — even Monte 
Carlo routines for statistical analysis of 
production yield. Plus algebraic formula 
parsers for plotting almost any desired 
function. 
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Transient analysis 
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Modeling power leaps upward as 
well, to Gummel-Poon BJT and Level 3 
MOS— supported, of course, by a built-in 
Parameter Estimation Program and 
extended standard parts library. 

There's support for Hercules? CGA, 
MCGA, EGA and VGA displays. Output for 
laser plotters and printers. And a lot more. 

The cost? Just $1495. Evaluation ver- 
sions are only $150. 

Naturally, you'll want to call or write for 
a free brochure and demo disk. 


1021 S. Wolfe Road, 
Sunnyvale, CA 94086 
(408) 738-4387 


MICRO-CAP III is a registered trademark of Spectrum Software. 
Hercules is a registered trademark of Hercules Computer Technology 
IBM is a registered trademark of International Business Machines, Inc. 
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Team player 


Make Mizar’s dual-ported 68030 CPU 
your multiprocessing MVP. 
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You're sure to score with Mizar’s MZ 7130, the VME 
microcomputer with major league features. Combining 
68030 power and true dual-ported memory, the MZ 7130 
wins the multiprocessing pennant. All for a price that won't 
send you into the dugout. 

Rely on the MZ 7130 for functionality: a 68030 MPU at up 
to 25 MHz, four MB of dual-ported DRAM with parity, 16K 
cache, up to one MB of EPROM, two RS-232 serial ports, 
SCSI, mailbox interrupts, and time-of-day clock. 

Draft from options such as a 68882 FPP, up to one MB of 
SRAM, a VSB interface, and Ethernet™ 

Build your real-time application around Mizar’s team 
player, the MZ 7130. Call today. 1-800-635-0200. 


Mizar. The shortest distance between concept and reality. 


MIZAR 


1419 Dunn Drive « Carrollton, TX 75006 * (214) 446-2664 
Ethernet is a trademark of Xerox Corp. 
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DID YOU KNOW? 


Half of all EDN’s 


articles are staff-written. 
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CALENDAR 


Midcon/89, Rosemont, IL. Midcon/ 
89, 8110 Airport Blvd, Los Angeles, 
CA 90045. (218) 772-2965. Septem- 
ber 12 to 14. 


Aerospace & Electronics ’89 (con- 
ference), Santa Clara, CA. National 
Computer Graphics Association, 
2722 Merrilee Dr, Suite 200, 
Fairfax, VA 22031. (703) 698-9600. 
FAX 703-560-2752. September 12 
to 15. 


Expo SMT International, Las 
Vegas, NV. Expo SMT, Box 1869, 
Los Gatos, CA 95031. (408) 354- 
0700. FAX 408-354-1036. Septem- 
ber 25 to 27. 


DISKCON, San Jose, CA. Julie 
Sunseri, 710 Lakeway, Suite 170, 
Sunnyvale, CA 94086. (408) 720- 
9352. FAX 408-736-2523. Septem- 
ber 26 to 27. 


IEEE International Conference 
on Computer Design (ICCD ’89), 
Cambridge, MA. Giovanni De 
Micheli, Center for Integrated Sys- 
tems, Room 129, Stanford Univer- 
sity, Stanford, CA 943805. (415) 725- 
3632. October 2 to 4. 


Electronic Imaging Conference 
East, Boston MA. MG Expositions 
Group, 1050 Commonwealth Ave, 
Boston, MA 02215. (800) 223-7126; 
in MA, (617) 232-3976. October 2 
tOD: 


20th Korea Electronics Show, 
Seoul, Korea. Joseph Burke, US 
Department of Commerce, Wash- 
ington, DC 20230. (202) 377-5014. 
October 7 to 12. 


Systems 89, Munich, West Ger- 
many. Gerald G Kallman, Kallman 
Associates, 5 Maple Ct, Ridge- 
wood, NJ 07450. (201) 652-7070. 
FAX 201-652-3898. October 16 
to 20. 
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The plot that took 
20 years to unfold. 


Flow Versatec helped change 
your picture of the world. 


If you've got a plotting problem, chances are 
the company that can solve it is the one with the 
longest history of doing just that. That’s why we’d 
like you to reflect on the rather long history of 
Versatec. Because our past might just have an 
impact on your future. 


1969. The revolution begins. 


Woodstock, miniskirts and those amazing 
Mets. In technology, it was a year filled with 
excitement. A man on the moon. The jumbo jet 
and Concorde. The artificial heart. 

But there was another event that almost went 
unnoticed. One that would change forever the way: 
engineers worked. Versatec was formed. And alittle while 
later, we introduced the first 11-inch electrostatic plotter. 

While crude by current standards, our first plotter 
Started a revolution in engineering productivity that's still 

going strong today, 20 years and 50,000 

in systems later. 
In fact, today there are more 
Versatec electrostatic 
plotters in more 
places through- 
out the world 
than all other 

brands 

combined. 


1973. The 
plot widens. 


Watergate 
hearings. 
Rabies vaccine. 
Supermarket scanners. 
Color copiers. And a new 
development in engineering that 
would change the world—computer aided design. 

Automotive, architectural, aeronautical and electrical 
engineers were clamoring for vastly wider plots than 
anything ever seen before. y 


Versatec responded with a whole new 
line of wide carriage plotters. In widths from 
20 to a whopping 72 inches. Plus the ability 
to print on paper or vellum in clear or matte 
finishes. A little later we’d add 200 ppi 
resolution, the first RS-232 and direct CRT 
interfaces, first /O multiplexer, minicomputer 
graphics software, universal graphics software 
and afew dozen other innovations. 


1976. Supplies meet demand. 


While R2D2, C3PO and the space shuttle were 
cavorting in space, Versatec announced something 
a little more down-to-earth. Our very own supplies 
research group. Dedicated to making sure that our 
electrographic supplies are as advanced as our plotters, 
these folks are now responsible for over 50 patents 
covering a wide range of papers, films, toners and other 
supplies. And our warehouses in the U.S., Canada and 
Europe can ship our supplies at a moment’ notice. 


1982. The color purple (and green and blue 
and yellow). 


While E.T. and 
disk cameras 
were getting 
lots of atten- 
tion, we were 
giving serious 
attention to R&D. 
And especially 
to customers who 
needed more 
dimension in their 
olots. 

The result was 
the world’s first electrostatic color plotter. Then we carried 
that technology even further with second-generation 
systems in 24, 36, and 44 inch formats. Followed by high 
resolution thermal plotters in color. And another long 
list of firsts, including a random element processor, plot 
server, color plotting software, color toners and media. 


1988. Drawing some fine lines. aE 


We shouldn't have to tell you what 
happened in the world last year. 
But we would like to 
remind you of one 
important event in the 
world of plotting. We 
introduced the first wide 
format laser plotter—the 
Model 8836. This 
remarkable machine 


TTT rrr 


hdl td ttt 
0 ONE ratatraasagg 


does everything , 3 sutra : 
but cook your lunch. It plots at a : = _ | 


sizzling one inch per second with 400 ppi resolution, in D range of products, | 

and E sizes. Then it cuts, rolls and tapes each plot and technical resources and service | 

| drops it into a bin. The architects went nuts. And the CAD and support. And no other company Is as dedicated | 
| guys danced with Joy. to its customers. | 
| ; é : It's been that way for 20 years. And we’re making | 
: There's no time like the present. Se faye that way 
As you can tell by now, we've been listening and for the next 20. | 
responding to customers for 20 years. And lately we've So find out what | 

| been hearing a lot about size, performance and cost. \VVersatec can do for | 
| So we went to work on something entirely new. you. Call us at our | 
| And the results are truly amazing. It's called the 8500 toll-free number now: | 
| series. A new generation of plotters with half the size, (800) 538-6477; | 
more performance and far less cost than any other in California, | 
electrostatic plotters ever made. Plus the (800) 341-6060. And | 

greatest range of connectivity solutions and discover a whole | 

software compatibility available anywhere. new world of plotting | 

These new machines have reduced solutions. . | 


plotting time from over an hour to under 
two minutes. 


VERSATE 


How to learn from history. A XEROX COMPANY 
The important lesson from our long ieee abgineenicd SySietus Pigs 
history is simple. Whenever you need a We deliver performance. 
solution to almost any plotting problem, Versatec Inc. 
2710 Walsh Avenue, Santa Clara, CA 95051 
YOu Can COU nt on Versatec for the answer. Xerox is a trademark of Xerox Corporation. 
No other company has the experience nae a Lee oe a Versatec electrostatic color plotter by TenTime, Denver, CO. 
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gray Electronics, Inc., (404) 393-9666. Reptron Electronics, (404) 446-1300: ARKANSAS, Marshall Electr 


shall Electronics Gr 
(303) 792-3939 
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ALABAMA, Marshall E| cs ) 881-9235, I 
Sterling Electronics-Phoenix, (602) 268-2121; CALIFORNIA, Image Electronics, (714) 259-0900, (818) 407-8850, O 
(408) 725-1660. (818) 707-0377; COLORADO, Marshall Electronics Group, (303) 451-8383, Sterling Electronics-Denve C 
(609) 768-6767, Marshall Electronics Group, (301) 840-9450, Milgray/Delaware Valley, Inc., (609) 983-5010, (800) 257-7808, (800) Sterling Electronics-Sterling 
Sterling, (703) 450-2373; FLORIDA, Marshall Electronics Group, (813) 573-1399, (305) 977-4880, (305) 767-8585, Reptron Electronics-Tampa. (813) 855-4656, (305) 735-1112: GEORGIA, Marshall Ele 
(801) 485-1551, Western Microtechnology, (503) 629-2082, Milgray Electronics, Inc., (801) 272-4999; ILLINOIS, Goold Electronics, (312) 860-7171, Marshall Electronics Group, (312) 490-0155, (314) 29 
Group, (317) 297-0483, Milgray/Chicago, Inc.. (312) 350-0490; IOWA, Marshall Electronics Group. (612) 559-2211, Milgray Electronics. Inc.. (913) 236-8800; KANSAS, Marshall Electronics Group, (913) 492 
(513) 898-4480, Milgray/Cleveland, Inc., (216) 447-1520, (800) 321-0006; LOUISIANA, Marshall Electronics Group, (214) 233-5200, Milgray Electronics, Inc., (214) 248-1603, Sterling Electronics-D 

(617) 938-6200, Western Microtechnology, (617) 273-2800; MARYLAND, Marshall Electronics Group, (301) 622-1118, Milgray/Washington, Inc., (301) 621-8169, (800) 638-6656. Sterling Electron 
Electronics-Boston, (617) 938-6200, Western Microtechnology, (617) 273-2800; MICHIGAN, Calder Electronics, (616) 698-7400: Marshall Electronics Group. (313) 525-5850, Reptron E 

(612) 831-2666; MISSISSIPPI, Marshall Electronics Group, (205) 881-9235, Milgray Electronics. Inc., (404) 393-9666: MISSOURI, Marshall Electronics Group, (913) 492-3121, (314) 291- 


50 


703) 450-2373; DISTRICT OF COLUMBIA 


603, Sterling Electronics-Dallas, (214) 243-1600; ARIZONA, Marshall Electronics Group, (602) 496-0290, 

. Merit Electronics, Inc., (408) 434-0800, Western Microtechnology, (619) 453-8430, (714) 637-0200. 
03) 265-3822, Sterling Electronics-Wallingford, (203) 265-9535: DELAWARE, General Components, Inc.. 
) 840-9450, Milgray/Washinaton, Inc.. (301) 621-8169, (800) 638-6656 Sterling Electronics- 


Electronics, Inc., (404) 446-9777, Reptron, (404) 446-1300: IDAHO, Marshall Electronics Group, 


\ 57 
Group 

all Electronics Gre 
oup, (404) 923-5750, Milgr. 

4. Milgray Electronics, Inc. (913) 236-8800, (312) 350-0490; INDIANA, Goold Electronics, (312) 593-3220. Marshall Electronics 


1. Milgray Electronics. Inc., ) 236-8800, Sterling Electronics-Kansas, (913) 492-5406; KENTUCKY, Marshall Electronics Group, 

0; MAINE, Cronin Electronics, Inc., (617) 449-5000, Marshall Electronics Group, (617) 658-0810, Sterling Electronics-Boston, 

73, MASSACHUSETTS, Cronin Electronics, Inc., (617) 449-5000, Marshall Electronics Group, (617) 658-0810, Sterling 

3) 525-2700; MINNESOTA, Marshall Electronics Group, (612) 559-2211, Reptron Electronics, (612) 938-0000. Sterling Electronics, 
tronics, Inc., (913) 236-8800, Sterling Electronics/Kansas, (913) 236-5589; NEBRASKA, Marshall Electronics Group, (913) 492-3121, 
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SERVICE IS OUR KEY COMPONENT 


_ “fd say you've been reading too many supermarket 
tabloids? , 


“Seriously! You get high speed and 
_ quantity delivery, plus the ability 

oe S to drastically cut your qual costs!” 
“OK, I'll bite. Who’s got ’em?” 

ee | : “Toshiba? 

“Why didn't you just say that in the first place?” 


_ While others continue to talk speed, Toshiba now delivers 15ns Static RAMs. 
The exceptional access speed of the new 15ns 64K SRAM family is the 
_ result of a little technological wizardry and lots of 1.0. CMOS know-how. The 
_ bottom line is a 15ns 64K SRAM that dissipates less power and requires a 
smaller-sized die than more costly BiCMOS devices. 
And, if you've been looking for ways to cut qualification costs on your 64K 
_ SRAMSs, look no further than Toshiba’s 64K SRAM family. By using an 
aluminum master slice common to all configurations within the 64K family, 
the cost of qualifying individual parts is reduced by as much as 75%! } 
Toshiba builds a full line of SRAMs that offer high speed and fully static 
operation. A line whose depth and breadth provides higher system perfor- 
mance and lower system costs when designing high-speed cache memories, _ 
high-speed main memories, high-speed buffers and writeable control stores 
for minis, superminis, workstations, RISC-based systems, real-time processors, 
high-speed [Toshiba High-Speed Sams 
storage and — 
+high-end : 4 cK Phy a Hh | 
graphics 64K Now 
applications. : - ies 
When 056K es 
it comes tO 256K Early 89 
SRAMs, : ss Early = 
Toshiba's a module si 
0) all the 256K module Now 
speeds, configurations and densities you need. Including 256K, coming soon. 
And plenty of packaging options, too. From JEDEC standard Skinny DIPs 
and SOJs to ZIP Modules. 
Not to mention the kind of service and deliverability others can only 
talk about. 
Call today for complete data sheets and applications notes at 1-800- 


888-0848 ext. 517. 
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~ In Touch with Tomorrow 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 


©1989 Toshiba America, Inc. MST-88-012 


Milgray Electronics, Inc., (913) 236-8800. Sterling Electronics-Kansas, (913) 236-5589; NEVADA, Marshall Electronics Group, (916) 635-9700, (602 496-0290 Sterling Electronics. (602) 268-2121, Western Microtechnology, (408) 725-1660; NEW HAMPSHIRE, Cronin Electronics, Inc., (617) 449-5000, Marshall Electronics Group, 
(617) 658-0810, Sterling Electronics-Boston, (617) 938-6200. Western Microtechnology, (617) 273-2800; NEW JERSEY, General Components, Inc., (609 768-6767. Marsh nics Group, (201) 882-0320, (609) 234-9100, Milgray Electronics, Inc., (516) 420-9800, (609) 983-5010, (800) 257-7808. (800) 257-7111, Sterling Electronics- 
So. Plainfield, (201) 769-7000; NEW MEXICO, Marshall Electronics Group, (602) 496-0290, Sterling Electronics-Albuquerque, (505) 884-1900; NEW YORK Ml 
NORTH/SOUTH CAROLINA, Marshall Electronics Group, (919) 878-9882. Milgray Electronics. Inc., (404) 393-9666; NORTH/SOUTH DAKOTA, Marshall E'ectrc 
(216) 447-1520, (800) 321-0006, Reptron Electronics, (614) 436-6675, (216) 349-1415: OKLAHOMA, Marshall Electronics Group, (214) 233-5200. Miigray E 
PENNSYLVANIA, General Components, Inc., (609) 768-6767. Marshall Electronics Group, (609) 234-9100. (412) 963-0441. Milgray/Cleveland, Inc.. 21 
Marshall Electronics Group, (617) 658-0810, Sterling Electronics-Boston, (617) 938-6200, Western Microtechnology, (617) 273-2800: TENNESSEE, Marshall Elec 


(713) 895-9200, (512) 837-1991, Milgray Electronics, Inc.. (214) 248-1603, Sterling Electronics. (713) 623-6600, (512) 836-1341, (214) 243-1600; UTAH, Marsha cs Group, (801) 485-1551, Sterling Electronics-Denver. (303) 792-3939. Milgray Electronics, (801) 272-4999; VERMONT, Cronin Electronics, Inc., (617) 449-5000, 
Marshall Electronics Group, (617) 658-0810. Sterling Electronics-Boston. (617) 938-6200. Western Microtechnology, (617) 273-2800; VIRGINIA, Marshall Electron 01) 840-9450, Milgray/Washington. Inc., (301) 621-8169. (800) 638-8656, Resco Raleigh. (919) 781-5700. Sterling Electronics, (703) 742-8400, (804) 226-2190; 
WASHINGTON, Marshall Electronics Group, (206) 486-5747, Western Microtechnology. (206) 881-6737. WISCONSIN, Goold Electronics. (312) 593-3220. Marshall Electronics Group, (414) 797-8400. Milgray/Chicago. Inc.. (312) 350-049 512) 938-0000: CANADA, Marshall Electronics Group, (416) 674-2161, 
ITT Multicomponents, (604) 291-8866. (403) 451-4001, (403) 253-8575. (306) 933-2888. (204) 786-8401 416) 736-1144, (613) 226-7406, (514) 335-7679, (506) 857-8011. (902) 465-2350. Space Electronics Sales Corp.. (514) 697-8676. (416) 636-8814. (613) 596-5340. (604) 294-1166 
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THE JUMBO REPROGRAMMABLE GATE ARRAY 


Puzzled by all the logic arrays in the 
jungle? There’s only one leader. To 
spot him make sure that: 
mw His array can really do the big 
jobs. It should be able to replace a 
whole board of old-fashioned logic. 
@ His array gives you a speed/power 
Savings. 
@ His array is easy to use, and has 
a programming scheme that you’re 
used to. 


MEET THE REALLY BIG ARRAY 
Atmel’s ATV 2500 has up to 2500 
gates. Call it JUMBO. That’s about 
eight AT22V 10s in one—enough 
resources for most board-sized jobs. 
And you can reprogram it, again, 


and again and again. 


Atmel’s Jumbo leads the herd with 
30MHz operating frequency, but 
only needs 5nA—about one-half of 
what his competitors offer. 


NOW THE GOOD NEWS! 
You probably already know how to 


run this beauty. Its structured archi- 
tecture is similar to what you have 
been working with all along, so you 
use your usual design methods and 
make only minor changes to your 
software and hardware. 

If you write us on your letterhead, 
we'll send you Jumbo. And, if you 
have a problem with his trunk, 
maybe your kid will help. 


ATMEL CORPORATION 
2125 O’Nel Drive 
San Jose, CA 95131 
Tel. 408-441-0311 


Ce =) Fax. 408-436-4200 


The people who make the difference 
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EDITORIAL 


HDTV: Who’ll watch; who'll pay? 


Jesse H Neal 
Editorial Achievement Awards 
1987, 1981 (2), 1978 (2), 

| 1977 ,.1976. 1975 

American Society of 


Business Press Editors Award 
1988, 1983, 1981 
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People are talking about the high-definition-television (HDTV) market as 
if it exists and is already slipping away from US companies and into the 
hands of our consumer-electronics “enemies” in Japan. However, it will 
be some time before HDTV is on the market, so we should ask TV stations 
and consumers if they want HDTV and are willing to pay for it. The US 
government and the electronics industry spend time worrying about dis- 
play formats, compression standards, and signal bandwidths; but if people 
won't pay for HDTV and won’t watch it, HDTV might turn out to be a 
technical oddity like quadraphonic sound and AM stereo. 

Today’s TV audiences are much different from those of only a few years 
ago, and changes in viewing habits continue. In a few years, there will 


be fewer teenagers to watch what appeals to today’s young audiences. 


Likewise, there is large growth among minority populations who will 
want TV programs that appeal to their entertainment needs. Instead of 
maintaining several major TV networks, population changes portend the 
continued fragmentation of TV audiences into narrow segments. 

Already, major TV networks are feeling the effects of declining advertis- 
ing revenues as advertisers spend their money elsewhere to reach specific 
audiences. Many TV advertisers are being attracted to the low-power 
VHF and UHF TY stations that cater to a local ethnic or age group. 
With smaller ad budgets spread among many TV stations, few of the 
small, low-budget stations will be able to afford an HDTV operation. 

Besides stations being able to afford HDTV equipment, people must 
be interested enough in HDTV programs to watch them. During the 1988 
Summer Olympics in South Korea, an HDTV-technology display captured 
viewers’ attention when the program was a live broadcast. But, when the 
station played recorded Olympic events, viewers didn’t prefer HDTV to 
today’s standard TV. So, many viewers may shun any promise of HDTV 
when they face hours of reruns and today’s vapid programs. The people 
involved with HDTV technology have forgotten that consumer needs and 
not technological innovations define new market opportunities. 

Even if consumers do eventually show interest in HDTV, the US effort 
may be stillborn because of a reliance on government money and direction. 
Current US efforts hinge upon funds supplied by the Defense Advanced 
Research Projects Agency (DARPA), which will get the HDTV program 
underway. Many people confuse the DARPA effort with a plan to produce 
a consumer product. In fact, DARPA simply wants to ensure the develop- 
ment of high-definition displays for combat information. 

With the inability to translate military developments into consumer 
products, the US electronics industry should be wary of government— 
particularly military—involvement in a consumer HDTV effort. Unfortu- 
nately, the American Electronics Association’s HDTV consortium wants 
the US government to fund almost half of its efforts. Many in the US 
electronics industry think that HDTV sales will overshadow personal- 
computer sales, thus making HDTV a major consumer of integrated cir- 
cuits and other electronic components. If that is true, the US electronics 
industry should be willing to invest its own money in a home-grown 
HDTV effort. So far, our industry seems unwilling to match the HDTV 
investments made by Japanese companies. Perhaps before they start col- 
lecting funds, people in the electronics industry should ask consumers 
whether or not they really want HDTV. If they find that consumers really 
want HDTV, they should then ask themselves why they didn’t start invest- 


ing in HDTV research years ago. 4 


Jon Titus 
Editor 
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Introducing MAX. 
A totally new architecture that will 
change your thinking about EPLDs. 


Still think that EPLDs cant be fast and dense? gre 
Then prepare to erase and reprogram your thinking Oo eae 
The new MAX family from Altera has a radically ’ 

different EPLD architecture that can make 

your fastest, densest designs fly out 
the door in no time. 
With twice the speed and three 
times the density of conventional 
At the heart of the MAX architecture are 

Logic Array Blocks incorporating three major 

innovations: 

First, streamlined, totally programmable macro- 
cells with multiple control product terms. 

Secondly, Logic Expanders that let you assign additional product terms to any macrocell. 

Finally, decoupled I/O that lets you use all your pins and flip-flops independently 

Tying it all together, a Programmable Interconnect Array (PIA) links MAX's multiple LABs 
efficiently, 

When you combine the MAX architecture with a high speed, 0.8 micron CMOS process, 
you get high density devices with extraordinary performance. 

And to get those devices to market faster, there's MAX+PLUS" Logic synthesis makes it the 

_ sees  _- MOSt powerful, easy to use software ever 
wi} | developed for EPLDs. 
That's why the MAX family is destined to 
become the new standard for logic design. 


_ devices with a full range of densities 
~ from 16 to 128 macrocells in a variety 
of packaging options. 


MAX Architecture 


Macrocell us |p For more information, call Altera today: 
ox ~ 1-800-545-3377 
— And see how easy it is to change your 
thinking about EPLDs. 


At the highest densities, MAX incorporates a Programmable 
Interconnect Array that gives you the high performance of small 
arrays with large array density 


: era Cor 3525 Monroe Street, PO. Box 58163 
OE ated tee ale Santa Clara, CA 95052-8163 (408) 984-2800 


©1988, Altera Corporation. 
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SWITCHING 
SOLUTIONS 


for your ATE 


lel 707 Switching Matrix—the heart of a superior ATE system— 
accepts up to 6 matrix cards. 


It’s in the cards. Keithley’s Model 707 Switching 
Matrix accepts a full range of interchangeable switch- 
ing cards, so you can custom-design your test system for 
the best performance. Optimize switching characteristics to 
specific signals for more reliable, repeatable test results. 


Connect quick. The 707’s built-in analog backplane conducts 
signals between cards and eliminates external cabling. Control up to 
2880 relays from one IEEE-488 address for signals from 5uV to 200 
VDC, and up to 30 MHz. 


Point and program. Program your test = - 
interconnect quickly and easily with the optional light pen. Use the pen to 


toggle any relay state, verify the setup on the display, and record up to100 relay 
configurations—or transfer them to computer memory. 


<=... sm]  CallourTechnical Support Hotline, (800) 552-1115, any time before 7:00 p-m. EST. 


Our Applications Engineers are available to help you configure your next 
switching system. 


And be sure to ask for your free copy of Keithley’s authoritative Switchin g 
Handbook and the Model 707 Configuration Guide. 


The Model 707 
Switching Matrix 


56 CIRCLE NO 49 EDN July 20, 1989 


PRODUCT UPDATE 


EEPROM.-based programmable filter 
handles eighth order and can be cascaded 


The SC22324 CMOS programmable 
switched-capacitor filter allows you 
to implement an eighth-order filter 
function with a single component. 
The device stores the programming 
information in EEPROM, giving 
you the flexibility of a dynamically 
programmed device without need- 
ing to reconfigure the part at 
power-up. The SC22324 is also suit- 
able for prototype development, 
and for production quantities you 
can replace it with the SC11324 cus- 
tom mask version. 

The device is organized as four 
cascaded biquad filters, any of 
which can be selected as the output 
stage. This organization allows you 
to use the device as a second-, 
fourth-, sixth-, or eighth-order fil- 
ter without rewiring. You can also 
cascade devices to create higher- 
order functions. Each of the biquad 
sections can be a lowpass, highpass, 
notch, or allpass filter type with 
bandwidths as high as 100 kHz. 

You program the filter through 
a 4-pin serial interface, providing 
59 bits for each biquad section—4 
bits for filter type and 55 bits for 
coefficients. The programming in- 
formation loads into temporary reg- 
isters. You can cause the filter to 
use either the contents of the tem- 
porary registers or the EEPROM 
simply by applying a logic signal to 
the Sel pin. The ability to switch 
between the two locations allows 
you to reprogram the chip without 
disturbing its operation. You trans- 
fer the temporary register contents 
to EEPROM by applying —5V to 
the Sel pin. 

In addition to the filter sections, 
the device provides two op amps, 
an on-chip oscillator, and a pro- 
grammable filter clock counter. One 


EDN July 20, 1989 


The design kit for the SC22324 programmable filter includes software, a textbook, and a 
programming station that connects to an IBM PC. 


of the two op amps is connected to 
the first biquad section’s input; the 
other is undedicated. You can use 
these op amps for antialiasing or 
output-signal smoothing filters, or 
you can bypass them altogether. 
The counter generates the filter’s 
clock from either the oscillator or 
an external signal. The counter’s di- 
vide ratio can be stored in 
EEPROM. 

A designer’s kit is available for 
the SC22324. The kit comprises a 
programming station that connects 
to an IBM PC or compatible, two 
SC22324 devices, filter design soft- 
ware, and a textbook on switched- 
capacitor filter design. The pro- 
gramming station can accept two 
devices simultaneously, allowing 
you to test filters through the six- 
teenth order. When using the kit 
to program functions that are 
higher than the sixteenth order, the 
software prompts you to change de- 
vices. 


The SC22324 costs $49 (100), and 
the kit costs $1875. The SC11324 
custom mask version will cost about 
$6 in production quantities. 

—Richard A Quinnell 

Sierra Semiconductor, 2075 N 
Capitol Ave, San Jose, CA 951382. 
Phone (408) 263-9800. TLX 384467. 
FAX 408-263-3337. 

Circle No 381 


57 


— a 


Now acheap off-the-shelf 
SSR that puts you in control. It lets 


Here's what you get. 

¢ Short Circuit Protection 

¢ Status Indication 

¢ Current Overload Protection 

¢ Optical Isolation 

¢ TTL & CMOS Compatible Control 


¢ Built to meet the requirements 
of MIL-R-28750. 


¢ Cost Effective 


ACTUAL SIZE 
CERAMIC PACKAGE 


es 


you control the cost 
and the system’s function in 
military applications. 


PART # CD21CDW 


Review the electrical characteristics and call us for immediate application assistance :* 


piesiieere 
Ce ge | en 


15.0 Vaias = 5Vpc 
Peonetvolige Vin) ve Oe Oo Mie | 
eCumacavertin) = Ps ete eee Ar | Me ee 
PaunORVbladeVino 8 A Moe | 
Etum-OnVettageVwiony LP OR eee | 
Continuous Load Current Pe ee AL | aioe 
ciggeoee a ee 


Status Voltage (Vstarys) 1 


Status Cu rrent (Istatus) Vsat =0.3 Voc 


See Note 2 


Notes: 1. Series resistor is required for bias voltages above 6Vpc. RS = (Vgiag— 6 Vpc)/15 MA 
2. A pull up resistor is required for the status output. Rstatus = (Vstatus — 0.3)/Istatus 
3. Output will drive loads connected to either terminal (sink or source). 
4. Status circuit is a built-in test feature checking the input circuitry of the relay. Status output is low (on) 
when the input is on. 


All power FET relays may drive 
loads connected to either 
positive or negative referenced 
power supply lines (source or 
sink modes). 


Vstatus RsTatus 
& O STATUS OUTPUT 


: aaa EV 
3.8-6 VDC fo 
VBIAS etic 
RELAY CASE —> 
iL i LOAD HO 
CONTROL ~—"" RETURN 


‘¢* TELEDYNE SOLID STATE 


A Division of Teledyne Relays 


“For immediate application assistance call 1-800-284-7007. 


Teledyne Solid State, 12525 Daphne Avenue, Hawthorne, California 90250. 
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PRODUCT UPDATE 


PC-based DSP add-in card yields 
33M-flops performance 


An add-in card for IBM PCs and 
compatible computers called the 
Spirit-30 performs 33M flops (float- 
ing point operations per second). 
The board, based on the Texas In- 
struments’ TMS320C30 digital sig- 
nal processor, targets applications 
such as signal processing, array 
processing, and graphics. Software 
support includes a DSP library, a 
C compiler, a debugger, and a real- 
time operating system. 

The TMS320C30 processor in- 
cludes 8k bytes of memory and a 
DMA controller on chip. Further- 
more, the processor executes a 
floating-point multiply-and-accumu- 
late operation in a single 60-nsec in- 
struction cycle. Key benchmarks 
show that the Spirit-30 board exe- 
cutes a 1024-point complex FFT in 
3.1 msec, executes a 64th-order 
FIR filter algorithm in 4.67 psec, 
and multiplies 3x3 by 3X1 matri- 
ces in 0.78 psec. 

The Spirit-30 board includes 128k 
bytes of 25-nsec static RAM that 
is dual ported between the 
TMS320C30 and the PC host bus. 
A daughter board allows you to add 
512k bytes of static RAM. You can 
also substitute EPROM for static 
RAM on the board for use in stand- 
alone or embedded applications. 
The board can transfer data at 1M 
bytes/sec across the host bus of an 
8-MHz IBM PC/AT or a compatible 
computer, and as fast as 2M bytes/ 
sec over the buses of some faster 
PCs. 

In addition to the PC host-bus in- 
terface, the accelerator board in- 
cludes six expansion connectors 
that support external devices such 
as memory boards, data-acquisition 
boards, and graphics products. The 
expansion ports include a 37-pin 
universal host interface, a 60-pin 
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FFTs, spectrum analysis, and Viterbi decoding represent just a few of the functions you 
can perform using the TMS320C30-based add-in DSP accelerator card. 


main-memory expansion bus, a 60- 
pin peripheral memory-expansion 
port, a 50-pin parallel I/O port, and 
two serial ports. You can also con- 
nect multiple Spirit-30 boards via 
the expansion connectors for multi- 
processor applications. 

For software development, the 
company offers the menu-driven 
EDSP software environment that 
supports evaluation, debugging, 
simulation, and real-time DSP 
needs. The debug module features 
single-step operation, supports 16 
breakpoints, provides code disas- 
sembly, and allows display and 
modification of memory and regis- 
ters. The environment also includes 
a runtime library that allows the 
PC host to download programs, 
start and stop execution of the proc- 
essor, and read and write blocks of 
memory on the DSP board. 

You can also purchase the DSPL 


(Digital Signal Processing Library), 
which provides more than 35 opti- 
mized DSP function modules devel- 
oped in C. Examples of the mod- 
ules’ functions include spectrum 
analysis, cepstral analysis, Viterbi 
decoding, F'F'T's, and discrete cosine 
transforms. Finally, the TMS320- 
C30 C compiler, assembler/linker/ 
simulator, and SPOX real-time op- 
erating system can run on the 
board. 

The Spirit-30 board costs $2495, 
and the EDSP software environ- 
ment adds $495. You can purchase 
the DSPL for $295, or $985 if you 
need the source code.—Maury 
Wright 

Sonitech International Inc, 83 
Fullerbrook Rd, Wellesley, MA 
02181. Phone (617) 235-6824. FAX 
617-235-2531. 
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Low Cost 
8051 Tools 


d*ICE-51 


This Real-Time ICE is the lowest cost 
and smallest sized full speed 8051 in- 
circuit emulator. Full access to hard- 
ware I/O. Includes all debugging fea- 
tures of Sim and dICE below. Fits in 
shirt pocket. 


dICE-51 


This reduced-speed in-circuit 8051 
debugger provides full access to I/O 
but will not run real-time. With the 
same user interface features as 
Sim8051 below, dICE-51 generates 
execution profiles during reduced 
speed execution. (CMOS and MIL 
also available.) 


8868 cp! C 
8861 dynz R4, DoLoop 
doLoo 


6848 xch A,R2 


8852 jb DisB,NotStore 
8855 acell StoreVal 


Ri 61 RS 68 P18? CO-87E7 PD-8888 
R2 21 R6 61 P2-FF Ci-FDFE ac-87 


1 
IntEn.2 EX1 Enable IMTI Interrupt 


51m8051 $395 


This software Simulator/debugger 
allows ‘no-circuit’, debugging of 8051 
code on IBM-PCs. All Cybernetics 
8051 debug tools offer multi-window 
source code displays, symbolic ac- 
cess to data, single key commands, 
breakpoints, trace, full speed and 
single step execution, execution pro- 
filer, and more. 


Other 8051 tools include: 


Cross Assembler $195 
8751 Programmer $195-$345 
Debugger Demo Disk $ 39 


7 


J 


Cybernetic Micro Systems 


Box 3000 e San Gregorio, CA 94074 
(415) 726-3000 e Telex: 910-350-5842 
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PRODUCT UPDATE 


Driver IC lets logic signals 
control 400V circuits 


Using the PWR-DRV1 integrated 
circuit, your logic circuit can control 
solenoids, relays, motors, or other 
high-voltage components. This 
handy IC packs a lot of capability 
in an 8-pin DIP. 

For starters, the IC has a zener 
diode to create its own 5V power 
from either de or rectified ac volt- 
ages as high as 120V. This feature 
allows you to place the driver near 
a load that’s far from your logic and 
to use the load’s supply voltage in- 
stead of the logic supply to drive 
the IC. The 5V created by the IC 
is available at one of the output 
pins, so you can supply power to 
additional logic. 

The device has a 400V n-channel 
MOS power transistor that can han- 
dle as much as 275 mA of continuous 
current. It can also handle as much 
as 2A in 3800-wsec pulses with a 2% 
duty cycle. A protection diode is 
connected between the drain and 
the device common to handle induc- 
tive switching transients. A Set- 
Reset latch controls the transistor, 
thereby allowing you to use either 
continuous or pulsed logic signals 
to turn the driver on and off. The 
latch responds to signals as short 
as 100 nsec. 

Two additional features of the 
power driver are a current mirror 
to sense the load current and a com- 
parator. The current mirror creates 
an output current proportional to 
the load current in a 1:50 ratio. You 
can connect a resistor between the 
mirror output and the device com- 
mon to create a load-sense voltage 
as high as 200 mV. 

The comparator has a 150-mV 
threshold with +50 mV of hystere- 
sis to prevent oscillation. Its output 
signal can drive as much as 5 mA, 


Capable of handling 275 mA at 400V, the 
PWR-DRV1 accepts logic-level control sig- 
nals. Its many features include an onboard 
control latch, a load-current mirror, and a 
comparator. 


making the comparator suitable for 
driving an LED as an indicator. It 
can also be used to drive the latch- 
input lines, allowing you to activate 
the power driver with an analog sig- 
nal instead of a logic signal. 

The PWR-DRV1 comes in an 8- 
pin plastic DIP capable of handling 
750-mW power dissipation or in a 
16-pin version that handles 1W. The 
device sells for $3 (100). 

—Richard A Quinnell 

Power Integrations Inc, 411 
Clyde Ave, Mountain View, CA 
94043. Phone (415) 960-3572. FAX 
415-940-1226. 
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TWO REASONS 
TO INVEST IN SONY 
6/8-BIT, 20-Miiz 
A/D CONVERTERS. 


MILD CLIMATE. 


SONY’S EXPANDED 20-MHz 
A/D CONVERTER LINE. 


TECH- POWER 
NOLOGY DISSIPATION 


; CxD1172P 6 CMOS 70mW  OIP 
(70 mW, 6 hit) CXD1172M 6 CMOS 70mW SOP 


MODEL BITS PACKAGE 


CXD1175P 8 CMOS 90mW DIP 
CXD1175M 8 CMOS 90mwW = SOP 


CXA1096P 8 BIPOLAR 300mW DIP 
CXA1096M 8 BIPOLAR 350mW — SOP 


CXA1296P* 8 BIPOLAR 300mW DIP 


REAL ESTATE. 


*100% pin compatible with TRW’s TDC 1048. 


SOP package. DIP package. 
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The low cost bus structure of choice for 
industrial applications, the STD Bus is not 
only rugged, reliable and simple to design 
with, it also has the best software support 
of the industrial busses. 


Development Tools 
A wide variety of development tools are 
available for dedicated PROM-based 
applications, as well as operating system 
implementations. 
© PC to STD communication packages 
allowing the use of PCs for STD system 
development. 


© Linkers and Loaders 
¢ Prom prep packages 


Device Drivers 


STD manufacturers support their I/O products 
with device driver software that can be used 
with and without operating systems and can 
be called from many popular languages. 


Operating Systems 
STD Bus manufacturers offer operating 
systems for a variety of applications. 

© Familiar Disk Operating Systems - 
PC DOS, MS DOS, and more. 

© Real-Time Operating Systems -VRTX, 
AMX, MTOS, and more. 

© Network Operating Systems -ViaNet, 
NetWare, and more. 


For more information on the systems and 
software offered by the members of the STD 
Manufacturer's Group, call 312/255-3003 or 
circle the reader response number. 
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PRODUCT UPDATE 


I'MS370 in-circuit emulator 
includes EEPROM programmer 


For $2995 you can buy an in-circuit 
emulator for Texas Instruments’ 
TMS370 microcontroller family that 
will also let you program both the 
data EEPROM and the program 
EEPROM of your target device. 
The MR870 development kit is a 
7X 7.5-in. unit that lets you perform 
real-time emulation and debugging 
at clock speeds reaching 20 MHz 
with no wait states. 

The MR370 contains 16k bytes of 
120-nsec emulation overlay memory 
and a 68-pin PLCC (plastic leaded 
chip carrier) emulation plug on 8 in. 
of woven cable. A pop-out socket 
eliminates any need for specialized 
chip-extraction tools to remove the 
TMS370 from the emulator. 

You don’t have to provide a 
power supply for the MR370 be- 
cause it draws its power from the 
target TMS870’s socket. The 
MR370 consumes only 110 mA more 
current than the target device. This 
situation also prevents power-sup- 
ply contention problems that can oc- 
cur when the target device and the 
emulator are not powered up simul- 
taneously. Furthermore, the unit 
has no hardware switches or jump- 
ers to configure. 

The MR370’s software includes a 
TMS370 macroassembler, editor, 
and communications software. You 
can program as many as four soft- 
ware breakpoints and perform soft- 
ware tracing, as well as examine, 
edit, disassemble, and single-step 
through program memory. The unit 
comes with a monitor/debug com- 
mand set in firmware that lets you 
download binary and Intel hex files, 
so your host computer doesn’t need 
special driver software to communi- 
cate with this emulator. You can 
examine and change internal data 
memory, registers, and I/O ports. 


Combining an in-circuit emulator with 
EEPROM programming capability, the 
MR370 development kit from Macrochip Re- 
search lets you perform real-time TMS370 
emulation and debugging at clock speeds 
reaching 20 MHz. 


Although this unit is suitable for 
use with any host computer that has 
an RS-282C port, you can order the 
MR370 with software for IBM PCs 
or compatible computers and Macin- 
tosh computers. The standard kit 
works with the TMS370C050, 
TMS370C350, and TMS370C850 mi- 
crocontrollers. Options include $250 
28-pin DIP and PLCC adapters that 
allow you to emulate TMS370C010, 
TMS870C310, and TMS370C810 mi- 
crocontrollers. The company pro- 
vides a 30-day money-back guaran- 
tee and a 1-year warranty. 

—J D Mosley 

Macrochip Research Inc, 1301 N 
Denton Dr, Suite 204, Carrollton, 
TX 75006. Phone (214) 242-0450. 
FAX 214-245-1005. 
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(AA) MOTOROLA 


ST STATIC 
RAMS 


__ Prime 


SiliconGraphics 
Computer Systems 


ap 


’ sun 


microsystems 


_ Tektronix 


COMMIT TED TO EXCELLENCE 


The world’s finest workstations 
have something in common. 


# Apollo m@ Next 

# Digital = Prime 

= Hewlett Packard # Silicon Graphics 
@ Intergraph =# Sun 

= Mips @ Tektronix 


All these popular engineering 
workstations have something in com- 
mon: Motorola Fast Static RAMs. And 
the reason that all these companies 
choose Motorola’s Fast Statics is simple 
—they have what it takes to run with 
the best. 

Remaining competitive in today’s 


MOTOROLA FAST STATIC RAMS AVAILABLE NOW 
ORGANIZATION| DEVICE ACCESS TIME {PACKAGES 


16K x 4 20, 25, 30, 35, 45ns|_ PDIP 
16K x 4 OE OJ 
-- 


32K x 8 MCM6206 35, 45ns PDIP PSOJ 


Cache Tag RAM Comparators 


MCM6288 


Synchronous Fast Static RAMs 


workstation market requires reliable, 
high-speed Fast Static RAMs to get 
the most performance out of today’s 
advanced 32-bit microprocessors. That’s 
why Motorola is the number one choice 
in high-performance workstations. They 
offer the speed, reliability and availabil- 
ity necessary to excel in a tough field 
of competitors. 

Motorola’s family of Fast Statics is 
growing all the time; to keep up with the 
latest introductions, use the chart. 


For more information. 


Motorola’s Fast Static RAMs are 
the first choice in high performance 


workstations. If you’d like more infor- 
mation about any of Motorola’s fast 
statics, contact your local Motorola sales 
office. For published 

technical data, just 

complete and 
return the 
coupon below. 


Malcolm Baldrige 


National 


ali 
frig 


4, 
Winner 1988 


(AA) MOTOROLA 


Name 
Title 
Company 
Address 


Write To: Motorola Ltd., European Literature Centre, 88 Tanners Drive 
Blakelands, Milton Keynes MK14-5BP, United Kingdom 
Please send me more information on Fast Static RAMs. 


392 EDN 072089 
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chip, making your software more se- 
cure, but consequently much 
tougher to develop and debug. You 
cannot hang a logic analyzer on a 
wC’s address and data buses be- 
cause those buses lack external ac- 
cess points. Traditional ICE tech- 
niques used for wPs do not work for 
the same reason. Consequently, an 
army of ICE vendors, using a va- 
riety of ingenious techniques to 
provide access to the wC’s inner 
sanctum, has geared up to serve the 
special needs of the wC software 
developer. 


Emulators for pPs can’t cope 


To understand the unique re- 
quirements of »C emulators, you 
must examine the internal struc- 
ture of a wC. The pC’s core proces- 


place on 


Honea. nonexpanded es single-chip 
mode, and an expanded mode. The 
operating modes determine whether 


or not the internal address and data 
buses are available on the w.C’s pins. 
When used in expanded mode, the 
C sacrifices some or all of its I/O 
pins, replacing them with address 
and data pins so that the processor 
can use external ROM and RAM. 
In this mode, the wC takes on the 
characteristics of a uP, allowing you 
ready access to the data flow into 
and out of the processor. However, 
in single-chip mode, the wC reveals 
little about the software it is execut- 
ing, which makes in-circuit emula- 
tion, software development, and 
debugging difficult. 

Most wCs can also change the op- 
erational definition of their I/O lines 
under program control. One wC I/O 


Illustrations by Margery Mintz 
EDN July 20, 1989 


pin might be able to assume the 
guise of a general-purpose digital-TI/ 
O pin, an interrupt pin, an analog-I/ 


Opin, or an address-bus or data-bus 


pin, depending on the software be- 
ing executed. In general, wP emula- 
tors are not designed to handle a 
wC’s chameleon-like I/O features. 


Emulators save time and money 


Generally, time-to-market consid- 
erations drive the decision to pur- 
chase an emulator in the first place. 
You could probably develop your 
wC software simply by burning 
enough EPROMs (assuming an 
EPROM version of your chosen pC 
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t time—a likely scenari 


you | may be in for some tough de- 


bugging sessions because most wCs 


don’t incorporate any software- 


debugging aids. The time-honored 
(and time-consuming) approach to 
wC software debugging requires a 
lot of engineering intuition: You 
guess what’s wrong with your pro- 
gram and then burn another 
EPROM. 

If you prefer to take a more direct 
approach to debugging by setting 
break points, single-stepping your 
code, examining registers, and ma- 
nipulating the wC’s memory, you'll 


: 


~ In-circuit emulator for a jC, running a software perform- 
ance analysis (Pentica Systems Inc} 


lf an emulator helps you get your product into 
production weeks or months sooner, it’s probably 
worth its weight in gold. 


need some sort of debugging tool to support your ef- 
forts. Because many products that employ Cs as con- 
trol processors lack an appropriate user interface for 
debugging, you must either design, build, and debug 
such an interface—which is not an optimal use of devel- 
opment time since the interface probably won’t be used 
after the product goes into production—or use an in- 
circuit emulator specifically designed for the task. If 
an emulator can help you decrease your production 
time by weeks or months, it’s worth its weight in gold. 
uC emulators also give you the time-saving advantages 
of proven operation and ready availability. 

A »wC ICE must be flexible enough to accommodate 
the variable nature of the »C’s I/O pins and capable 
enough to determine just what is happening inside the 
chip. ICE vendors use a variety of techniques, includ- 


In-circuit emulator with associated emulation pods (Ameri- 
can Automation) 
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ing features developed for w»P ICEs such as trace and 
performance analysis, to accomplish these feats. The 
emulation techniques used to build a pC emulator 
determine how accurate the emulation will be and how 
much the emulator will cost. You must decide how 
accurate an emulation you need and how much you are 
willing to spend. 

Several wC ICE products are listed in Tables 1 
through 4. Note the wide range of prices. In general, 
the prices correlate with the emulation accuracy of the 
ICE and its amount of installed emulation memory. 
In addition, almost all wC emulators are based on the 
IBM PC or a compatible computer. Many of these emu- 
lators take advantage of advanced user interfacing 
techniques for PCs such as windowing, pull-down 
menus, and on-line help screens such as those used for 
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Bus-based in-circuit emulator (Annapolis Micro Systems Inc] 


business applications. If you don’t already own a PC, 
you'll need to add its purchase price to the cost of the 
emulator. Since most wC software-development tools 
such as assemblers and compilers run on PCs, you 
probably already have one for your product. 

You must balance an emulator’s total cost against 
its limitations. Some limitations to watch out for in- 
clude emulation speed, the loss of address space to the 
emulator’s code, loss of the use of one or more interrupt 
vectors, loss of the use of an interrupt pin, loss of 
interrupt service after reaching a break point, loss of 
I/O ports, unsupported wC operating modes, and un- 
supported wC instructions. These limitations aren’t al- 
ways listed on the emulator’s spec sheet, so you should 
ask about them before making a purchase. 


Watch out for cable noise and loss 


Another possible limitation that usually will not ap- 
pear on the emulator’s spec sheet involves the emula- 
tion cable that links the emulator to your target hard- 
ware. This cable generally must be short so that it 
will not degrade the I/O signals between the emulator 
and the target. You should also beware of grounding 
problems that might be caused by a high-impedance 
emulation cable. 

Many emulator vendors provide additional ground 
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paths to link the emulator to the target hardware to 
avoid noise problems. A noisy link between emulator 
and target can cause problems by generating phantom 
bugs, which are nothing more than artifacts caused 
by the emulator and its cable. If the wC you’re emulat- 
ing incorporates an A/D converter, grounding is even 
more critical because a high-impedance ground line be- 
tween the emulator and the target hardware can offset 
A/D-converter readings and, in extreme cases, make 
the emulator useless as a debugging tool for your con- 
verter code. 

At the low-cost end of the spectrum, software plays 
a major role in the emulation. The dICE-51 emulator 
uC from Cybernetic Micro Systems is an excellent ex- 
ample of the tradeoffs that can be made between emu- 
lation accuracy and price. The dICE-51 combines the 
company’s software-based 8051 wC simulator and a pre- 
programmed 8051 wC called a CY-8051. (For a discus- 
sion of »C software simulators, see box, “Software 
simulation mimics hardware.”) The 8051 simulation 
program resides in the PC and executes your 8051 
uC application code; the CY-8051 plugs into the 8051 
socket in your target hardware. 

When the dICE-51 simulation program executes an 
I/O instruction, it sends a command to the CY-8051 
uC over a serial link. The CY-8051 executes the I/O 
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commands sent by the software simulator, thus allow- 
ing the simulator to communicate with your target 
hardware. Because the CY-8051 allows the 8051 simu- 
lator to interact with real hardware, the accuracy of 
the simulation improves substantially. However, the 
dICE-51 software simulator running on the PC is 
merely interpreting the 8051 code; your 8051 software 
will not run in real time (full speed). In fact, the speed 
of your PC determines the execution speed of the simu- 
lation. The dICE-51 manual states that your software 
will run at 1% or less of the full 8051 speed. 
Extensive use of software in the design of the dICE- 
51 simulation creates other limitations as well. For 
example, you can only use the lower 48k bytes of the 
64k-byte code space supported by the 8051. In addition, 
the serial link between the PC and the CY-8051 con- 


sumes the wC’s serial port. As a result, the CY-8051’s 
serial I/O hardware is not available for application- 
related duties. Instead, the dICE-51 simulates the se- 
rial port’s operation with software. These limitations 
are reflected in the dICE-51’s relatively low price. 

If you need full-speed emulation to verify your code, 
often a necessity for embedded-system designs, soft- 
ware simulation will not fill the bill. You need a more 
accurate emulator. Recognizing that many product de- 
velopers need full-speed emulation, Cybernetic Micro 
Systems’ d?ICE-51 uses a different, and more expen- 
sive, emulation approach to provide that capability. 
The d?ICE-51 employs an 8051-compatible DS5000 wC 
from Dallas Semiconductor to emulate an 8051 uC. 
The DS5000 wC is a hybrid device that incorporates a 
processor, 32k bytes of static RAM, and a battery to 


Software simulation t mimics hardware 


software simulators allow you to 


test your 4C code on a PC-based 


software simulation of the wC be- 
fore the target hardware be- 
comes available. You can use a 
software simulator to help you 
develop »C code in several ways. 
The first and most obvious use 
of a simulator is to prove the op- 
eration of a software algorithm 


you re planning to use in the final 


product. You can also use the 

_ simulator to test alternative algo- 
rithms and determine which ap- 
proach works best for a particular 
_ pC’s architecture and instruction 
set. 

Simulators also Slow you to ex- 
ercise your software with a vari- 
ety of stimulus data, using inputs 
that might not be easy to gener- 
ate when working with prototype 
hardware. Further, if you have 
several programmers working on 
the project, software simulators 
can prevent the inevitable battle 
over who gets to use the target 
hardware and the in-circuit emu- 
lator. Because software simula- 


tors cost less than iain emu- 


lators, you may be able to provide 
one to each programmer and save 
the emulator for the final system 
integration or particularly nasty 
software bugs. | 

When selecting a software 
simulator, you should be con- 
cerned with the development 


tools supported by the simulator. 


You'll need to feed the object files 


generated by your cross assem- | 


bler and cross compiler to the 
simulator, so be sure to find out 
what object-file formats the simu- 
lator supports. Because you can 
use a software simulator to sin- 
gle-step your code and examine 
your system’s simulated registers 
and memory, you'll also want to 
know what symbolic formats the 
simulator supports. 

Several vendors offer software 
simulators for a few wCs. The 
simCASE-8051 ($895) from Ar- 
chimedes Software (San Fran- 
cisco, CA, (415) 567-4010), the 
SIM 8051 ($395) from Cybernetic 


Micro Systems, the 8051 S1Mula- 


tor ($99) from HiTech Equipment eS 
Corp (San Diego, CA, (619-566- 
1892), the SIM51 ($200) and the _ 


SIMB52 ($250) from Lear Com Co 


(Lakewood, CO, (303) 232-2226), 


and the Sim51 ($250) from — 


Systems Corp (Syracuse, NY, 


(315) 478-0722) are all software — 


_ simulators for Intel’s 8051 1C. In — 
| addition, Archimedes offers the 
Sim1/0-8051 ($495), ae eae 


lator that allows you to dahon 
complex. stimulus vectors using | 


the C programming language. — 
Lear Com Co also offers the —|T 
SIM96 ($800); Cybernetic Micro 
Systems also markets the SIM © 
8096 ($595) for Intel’s 8096 pC 
and Waferscale Integration Inc 
(Fremont, CA, (415) 656-5400) of- 


fers a software simulator for its _ 


PAC1000 pC as part of the augue . 
PAC-SDT-Silver development | 


kit. All of these products run on 


an IBM PC or compatible com- _ ‘ 
puter, _ 
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maintain the RAM’s contents. Dallas Semiconductor into the DS5000, where it is executed in real time. 
During single-step operation, a second wC in the 


markets a version of the d7ICE-51 for DS5000 emula- 
d°ICE-51 takes over the control of the I/O lines from 


tion. 
The d°ICE-51 software downloads your 8051 code the DS5000 and operates in a manner resembling the 
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operation of the dICE-51. You can set break points in 
your code that tell the d?ICE-51 when to switch be- 
tween the DS5000 and the 8051. The break point re- 
places three bytes of your application code with break- 
point code, so you must be careful where you set break 
points. If you overlay an 8051 instruction that does 
not occupy three bytes, you may have problems when 
resuming program execution after the break point oc- 
curs, because the instruction following the break point 
has been overlayed with one or two bytes of break- 
point code. The d*ICE-51 manual provides suggestions 
for preventing this problem, but this limitation further 
illustrates the tradeoffs between software emulation 
techniques and emulation accuracy. 

In addition, the DS5000 has only 32k bytes of code 
RAM; the emulation software uses the lowest 4k bytes, 
leaving only 28k bytes for your application code. Thus, 
you cannot use the d*ICE-51 to debug large 8051 pro- 
grams. You must also move your interrupt vectors 
while using the emulator because the 8051’s interrupt 
vectors are in the lower 4k-byte address space con- 
sumed by the emulator. The d*ICE-51 replaces the 
real interrupt vectors with a block of “pseudo” inter- 
rupt vectors starting at hexadecimal location 1000, 
which you use instead of the real vector addresses. 
These emulator limitations may or may not present 
major problems to your development efforts. However, 
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‘TABLE 2—REPRESENTATIVE IN-CIRCUIT EMULATORS FOR THE 68HC11 »C FAMILY 


: EMULATION 
MANU- MODEL uCs RAM 
FACTURER NUMBER SUPPORTED | (BYTES) 


KSC 6811 SERIAL 


the tradeoffs Cybernetic Micro Systems made in creat- 
ing the d?ICE-51, which were made possible by the 
DS5000, are reflected in the price of the emulator. 

The DS5000-8051 wC relationship is unique. Most 
emulator vendors rely on bond-out chips for emulating 
wCs. A bond-out chip is based on the corresponding 
uC, but the semiconductor manufacturer makes the 
processor’s address and data buses available on addi- 
tional pins. Because these bond-out chips require high- 
pin-count packages and are low-volume products, they 
cost much more than the corresponding wCs. This addi- 
tional cost drives up the price of the emulator. Occa- 
sionally, the ICE vendor can find a version of the wC 
that is designed to accept a piggybacked EPROM. 
These piggyback devices work like the bond-out parts 
but cost much less, allowing the ICE vendor to charge 
less for the emulator. 

With a bond-out or piggyback part used for the emu- 
lation, ICE vendors can apply the full range of pP 
emulation techniques to wCs. The emulator can run 
at full speed because the code is running on a real pC, 
not a software simulation. I/O transactions take place 
at full speed during the emulation because the bond-out 
and piggyback devices do not sacrifice I/O pins to make 
the address and data buses accessible. Yet the prices 
of emulators based on piggyback and bond-out parts 
still vary substantially, based on the product-design 


| Trace | 


____| BUFFER 
_TRACE SIZE . 
LINK | PRICE | BUFFER | (WORDS) | COMMENTS 


SERIAL | INCLUDES ICE- 
ENGINE/BX-8 
AND ICE POD 


68HC11. 
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0 to 60 in 5 seconds 


64Kbytes from hard disk in 5 seconds. 
That’s moving. But today you’ve got to be fast 
just to stay in the race for better micro- 
processor designs. 

The secret is a new, high-speed parallel 
interface: the Orion bus. Which zips data 
between your PC/AT and the 8620 analyzer- 
emulator, breaking the RS-232 bottleneck. 

The 8620 with O-bus gives you complete 
program diagnosis — and solutions — in real 
time. For more than 150 different micro- 
processors. Using the same command set 
environment. 

A generous 2730 trace-cycle buffer with 
selective filtering lets you cut through the 
clutter and display just the traces you wish. 
And you get lusec resolution in program 
time measurement. Plus continuous InSight 
monitoring of your 
program’s key 
functions as they 
are performed. 
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Fue! Injection Controller 
This display shows the valees held in 
registers and selected memory locations. 
Display is updated 5S tines/sec. 

Press for Heip. 


advance todas: ‘aia 


PC-8189 AF=8085 (sz-e-Pal) — ge HL-6473 1K-4958 Ty206? 


byst 
SP=8888 w ardite-et) se 3 2953 HL’ -2818 count=8827 
global vars:delay fuel cyl:1 :2 :3 °4 _message_ 
iBEB-1SEF sc ae tame Oe a 2b ae ae WLW. ..p.Hot!.. 


stack 
1978-187F £2 4D 18 88 BB 24 72 64 BB 9G BS SF 73 64 ES FO N...$rd....sd.. 


InSight Display. InSight blends analyzer- 
emulator techniques to give you continuous, 


real time monitoring of key processor functions. 


And still services user interrupts. It displays 
changing register contents, I/O lines, ports, 
user-defined memory windows. With your 
own labels. 


On top of that, you get UniLab’s trade- 
mark ability to debug by symptom, not just by 
breakpoint and single step. And, to help 
you complete the job on time, on the spot, a 
stimulus generator and EPROM programmer 
are included. 

Ease of use, another Orion trademark, 
is also built in. So you have all the familiar 
features and formats you're used to working 
with. It doesn’t matter if your project is a 
single chip controller or complex 16-bit 
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Analyzer Triggers 


Reset and trace first cycles after startup 
Show current activity (trace immediately) 
Trigger on an address 

Trigger on a write to an address (or range) 
Trigger on a read to an address (or range) 
Trigger on a fetch from an address (or range) 
Trigger on a fetch outside a range of addresses 


Trigger on a data value after an address 
Filter a range of addresses 
Filter excluding a range of addresses after an address 


Filter read cycles 

Filter read cycles after an address 
Filter write cycles 

Filter write cycles after an address 
Count cycles between two addresses 


Press PgDn or Pgllp to scroll. Esc to exit. 
Press 4? to select... 


Analyzer Triggers. Commonly used triggers 
can be selected quickly from a list of standard 
and user-defined triggers. 


microprocessor, the 8620 is the top price/ 
performance analyzer-emulator that does it 
all. At just $4380. With processor Personality 
Paks typically $550 each. 

UniLab 8620. Fast-lane debugging that 


gets you to market quicker. 


Call toll-free: 800 / 245-8500. 
In CA: 415 / 361-8883 
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approach taken by the ICE vendor, the amount of 
emulation memory built into the emulator, the speed 
of that emulation memory, and the trace features of 
the product. Once again, you must decide which fea- 
tures you will need and which you can’t afford. 


Bus-based emulators download faster 


You can divide pC ICE product design approaches 
into two fundamental philosophies: bus-based and se- 
rial. Though all of the emulators listed in the tables 
rely on a PC (a few work with other host computers 
as well), some emulators are designed to plug into the 
PC’s expansion bus and some are designed as separate 
units that communicate with the PC over a serial link. 
Card-based emulators that plug directly into the PC’s 
bus generally cost less than the emulators that commu- 
nicate serially with the PC because you don’t pay for 
an additional case or power supply. Furthermore, bus- 
based emulators can download code to the target hard- 
ware at several hundred thousand bytes/sec, while 
emulators that use the relatively slow serial link are 
limited to a few thousand bytes/sec. That serial link 
can become a very real and irritating bottleneck for 
downloading large programs, especially when you are 
in the throes of debugging. 

However, bus-based emulators force you to keep 


HUNTSVILLE | HM 
MICROSYSTEMS | 


12 


your target hardware near your PC. The PC bus’ sig- 
nal-speed limitations and the »C’s I/O signals restrict 
emulation cables to a few feet at best. The separately 
packaged, serially linked emulators allow you to put 
the emulator close to the target hardware while keep- 
ing the PC (and you) separated from the target by a 
safe distance. This feature may be important if you are 
developing code for large, wC-controlled mechanical 
products such as industrial robots or jet engines. In 
addition, you can easily move an externally packaged 
emulator from one PC to another or even use a switch 
to connect two PCs to one emulator. If you want to 
move a bus-based ICE, you'll have to open your PC 
to extract the emulator board (or boards). 

Another differentiating factor among wC emulators 
is the emulation memory and its corresponding cost. 
Some vendors offer their emulators with the maximum 
amount of emulation memory that can be addressed 
by the emulated wC. Other vendors choose to lower 
the price of their entry-level products by putting some 
fraction of the maximum possible emulation memory 
in the emulator and offering memory expansion kits 
as an option. If you aren’t planning to write large 
application programs, you can save money by purchas- 
ing an emulator with less emulation memory; however, 
you should remember to account for any differences 
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The Analog ASIC Solution 


All the pieces—from Raytheon, your development partner: 


Raytheon’s RLA Linear Array Fam- 
ily of user-configurable macrocell 
arrays—and full design support. 
(RLA 40, 80, 120, and 160) 


11 Configurable macrocells: 4, 8, 12 
or 15 gain blocks that can be config- 
ured into a variety of analog func- 


tions to achieve your system’s needs. 


1 Design support: Raytheon offers 
a comprehensive design kit contain- 
ing applications and design docu- 
mentation, 200X plots, a printed 
circuit board, and 23 macrocell 

kit parts. 


Software includes SPICE! model 
data files that can run on PCs and 
various workstations. 


Application engineers provide per- 
sonalized service and full support 
from design conception through 
product delivery. Take advantage 
of Raytheon’s extensive experience 


in custom and semicustom products. 


1) And more: Choose from a wide 
variety of packages including plastic 
and ceramic DIPs, SOICs, PLCCs, 
and LCCs in commercial, industrial 
and military temperature ranges. 


Analog ASICs need not be a puzzle. 
Not with Raytheon’s RLA Family. 
And the support we provide with 
more than 15 years’ experience as a 
supplier of high-volume commercial 
custom and semicustom devices. 


Call us for complete RLA program 
information and details on the RLA 
Macrocell Array Design Kit. 


Raytheon Company 
Semiconductor Division 

350 Ellis Street 

Mountain View, CA 94039-7016 
(415) 966-7716 


eee errr SS — 


1 SPICE developed by University of California 
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nema 


in emulation-memory size when comparing emulator 
prices. In addition, you should also compare the speed 
of the emulator’s emulation memory. That memory- 
speed rating helps determine the emulator’s maximum 
emulation speed. Some in-circuit emulators cannot run 
at the full speed of the wCs they emulate, a problem 
that becomes more acute as semiconductor vendors 
introduce faster versions of existing wCs. 


Trace buffers capture critical events 


In addition to emulation memory, many wC emula- 
tors also incorporate various amounts of trace-buffer 
memory and a trace analyzer to capture the execution 
states of your program. Some nC ICE vendors incorpo- 


rate a trace analyzer into their products as a standard 
feature; some vendors offer trace analyzers as optional 
equipment; and still others simply don’t offer a trace 
analyzer at all. A trace analyzer resembles a general- 
purpose logic-state analyzer, but different emulators 
use the trace memory for different purposes. 

Some trace analyzers store only the state of the 
address and data buses in each trace-memory word. 
Other emulators also store the state of the wC’s I/O 
lines, the states of general-purpose inputs, and the 
time that the trace word was stored. Storing an in- 
struction’s execution time helps you calculate the dura- 
tion of your code’s critical sections, which, in real-time 
applications, can help you avoid cycle counting by hand. 


TABLE 4—REPRESENTATIVE IN-CIRCUIT EMULATORS FOR ASSORTED Cs 


~ AMERICAN AUTOMATION AAS47 SEE COMMENTS 


~ MACROCHIP RESEARCH ” 320C10/15 


320C14 320014 


320C25 320025 


TMS370 TMS370 FAMILY 


ORION INSTRUMENTS SEE COMMENTS 


~ SOFTAID 


‘320C10, 320015 | Bk 


32k—-128k 


THE AA547 SUPPORTS —_it 
SEVERAL »Cs USING | 
ADAPTERS THAT COST | 
$2495-$6500. 


SERIAL | $3950 | OPTIONAL 4k 


SSSI Ee oS A EOIN IOEI OTE 


NO WORKS WITH IBM PC, 
APPLE MACINTOSH, OR 
DEC VAX COMPUTERS. 
NO WORKS WITH IBM PC, 
APPLE MACINTOSH, OR 
DEC VAX COMPUTERS. 
NO WORKS WITH IBM PC, 
APPLE MACINTOSH, OR 
DEC VAX COMPUTERS. 
NO WORKS WITH IBM PC, 
APPLE MACINTOSH, OR 
DEC VAX COMPUTERS. 


SERIAL 


SERIAL 


SERIAL 


SERIAL THE UNILAB SUPPORTS _ 

A LARGE NUMBER OF 

uCs WITH OPTIONAL 

| PPAK ADAPTERS THAT 
COST $600-$1500. 


TEXAS IN INSTRUMENTS 
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Pack A Punch With Vitelic’: 
Integrated Cache RAMs. 


Double The Punch co 
High-performance 32-bit PCs 
and Technical Workstations. 


INTEGRATED CACHE RAMs Cache and DRAMs- ‘ 
|_vescsze | vescsos__|_vesce4 _ The Winning Combination. 


EKx16Cache | 4Kx16Cache | ast SRAM | Team up our cache RAMs with our DRAMs for a 


knock-out combination. Vitelic’s smart, lightning-fast 


DRAMs have earned us the reputation as a worldwide 
leader in 70-80ns DRAMs-we ship more than 1.5 million 
units per month. 
eee CMOS -The Technology of Champions. 
: : aa Vitelic’s advanced CMOS process offers the triple threat 
of high speed, low power and high density. Vitelic’s CMOS 


technology, coupled with innovative designs from our 
world-class design team, make for breakthrough cache 


A Lean, Mean Memory Machine. and DRAM memory solutions. 

Drop our cache RAM in with a cache controller for a 

complete cache subsystem. No more glue logic. No more Call us today at (800) 344-5970 or write: 

matching address access times with CPU clock speeds. Vitelic Corporation, 3910 North First Street, San Jose, CA 
And, best of all, two chips replace twenty-six chips fora 95134-1901 to find out how our cache RAMs and DRAMs 
complete 32K byte cache subsystem. can give your PCs and workstations the high-performance 


punch that will send the competition down for the count. 


WwW VITELIC 


The Emerging Leader 
in Specialty Memories 


Our integrated cache RAM frees up as much as 9 in? of 
valuable board space, which decreases costs associated 
with reliability, manufacturing and inventory. Plain and 
simple, this means lower costs and higher profits for you. 


Our automatic power down circuitry reduces power 
consumption by 65%-ideal for portable applications. 


©1989 Vitelic Corporation. All rights reserved. CHIPS is a registered trademark of CHIPS and Technologies 
Circle 10 for Literature Cricle 11 for Sales Contact 
EDN July 20, 1989 


75 


Imagine a yxC-based controller running an inter- 
nal-combustion engine at 3000 rpm and suddenly 
halting the processor when the emulator hits a 
break point. 


In addition, some emulators have performance-analysis 
options that use the trace buffer to help you identify 
code bottlenecks. 

You should consider how trace information is stored 
in addition to what is stored in an emulator’s trace 
buffer. Emulator trace analyzers employ triggers that 
resemble those built into general-purpose logic-state 
analyzers. Again, you will find a wide variation in the 
ability to define the trigger conditions ranging from a 
single, simple trigger word to complex, multilevel trig- 
ger sequences with loop counters and a filtered display 
of the captured information. If you are purchasing a 
wC emulator to shorten your product-development 
time, you will want to carefully evaluate the utility of 
complex-trigger capabilities available with some emu- 
lators. If your software is intricate and you suspect 
that some particularly nasty bugs might crawl into 
your code, a complex-trigger capability in an emula- 
tor’s trace analyzer might save you from paging 
through several thousand lines of code to find the elu- 
sive critters. 

A key reason to buy an emulator with a trace ana- 
lyzer is to prevent the emulation from halting when 
the emulator reaches a break point. Not all develop- 
ment projects need this feature, but if you are using 
a wC to control some ongoing physical process, you 
may not want the emulation to stop and leave the 
process without processor control. Imagine a wC-based 
controller running an internal-combustion engine at 
3000 rpm and suddenly halting the processor when the 
emulator hits a break point. The result would probably 
be quite spectacular. Emulators that lack trace buffers 
halt and switch to single-step mode when they reach 
a break point. Because the trace analyzer is monitor- 
ing, rather than controlling, the emulation, it can halt 
when a trigger occurs without halting the emulation. 


Don’t make assumptions about trace analysis 


However, the incorporation of a trace buffer into 
an emulator does not guarantee that the emulator 
won't halt when a break point is reached. For example, 
Intel’s ICE-196KB/HX and ICE-196KB/MX emulators 
both have 2k-word trace buffers; the higher-priced HX 
model allows you to view the trace buffer without stop- 
ping the emulation; the MX model does not. The HX 
version also incorporates additional trace-related fea- 
tures such as an event timer, conditional trace capabil- 
ity, and a “fastbreak” facility that provides you with 
access to program-variable values while the emulation 
is running. Therefore, don’t assume that a trace buffer 
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printf (" 
for (j = index: ((j < index + Oxi) aa (j | 
{ cc = file befljl: q 


Windowed debugging screen with pull-down menus (Intel Corp) 


ensures that the emulation will continue automatically 
after a break point is reached. If the emulator’s data 
sheet doesn’t explicitly state the relationship between 
the emulator and the trace analyzer, ask the vendor 
for more specific information. 

Debugging based on trace analysis and break-point 
activities allows you to examine the registers and mem- 
ory of the ~C. When C programs were small and all 
coding was done in assembly language, it was possible 
(though not particularly convenient) to use the absolute 
hexadecimal addresses of your program variables dur- 
ing the debugging process. Now that embedded pro- 
grams have become large enough to bump into the 
typical C’s 64k-code ceiling and are coded in high-level 
languages such as C, symbolic debugging using vari- 
able names instead of absolute addresses is either re- 
quired or at least very desirable. 

Most »C ICE vendors provide symbolic debugging 
capabilities for at least some assemblers and compilers 
available for the emulated uC. Some emulators allow 
you to single-step your program with either assembly- 
language or high-level-language line granularity. If you 
already have a specific cross assembler or cross com- 
piler, you'll want to find out if the wC ICE vendor 
supports the software development products you’re us- 
ing. Some »C emulator vendors, such as American 
Automation and Intel, offer their own assemblers and 
compilers, so you can be fairly confident that the soft- 
ware tools and emulator from the same vendor will 
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Designing with 40-pin Z8 parts just got a whole lot easier. 


Introducing the Z86E21" Zilog’s CMOS one-time pro- 
grammable microcontroller for the entire Z8 family. It’s the 
form, fit and function part you need for all Z8 de 


short production runs. 


Profesionales (5) 536-1312. 


NJ (201) 288-3737, OH (216) 447-148 
JAPAN Tokyo (81) (3) 587-0528, HO 
JAN Devices, Inc., Lionex Corp., Schwe 


signs and 


ZILOG SALES OFFICES: CA (408) 370-8120, (714) 838-7800, (818) 707-2160, CO (303) 494-2905 
0, PA (215) 653-0230, TX (214) 987-9987, CANADA Toronto 


The compatibility. 

The Z8 OTP plugs right into your final production board. 
It fits with all 40-pin parts, whether they’re NMOS or CMOS. 
And you can get the package you need. An 8K OTPP ROM in 
a 40-pin DIP or 44-pin PLCC package. 

The functions. 

Use the Z8 OTP however it best suits your situation. It lets 
you write, debug or verify code. It gives you perfect fit, form 
and function. And it lets you avoid having to resort to a design 
proto-pack, with its required external EPROM, for short-run 
production applications. 

The performance. 

You get everything you'd expect from a Z8 OTP. 256 bytes 
of RAM, for one thing. An 8K OTP PROM, for another. Then 
there’s the full duplex UART and the 32 1/0 lines. And the ability 
to address 112K bytes of external memory. Plus all the overall 
performance advantages of CMOS and Superintegration” 

The reliability. 

The Z8 OTP comes to you with Zilog’s proven quality and 
reliability built in. Off the shelf. Ata highly competitive price. 
Find out more about the Z8 OTP, or any of Zilog’s growing. 
family of Superintegration products. Contact your local Zilog 
sales office or your authorized distributor today. Zilog, Inc., 

210 Hacienda Ave., Campbell, CA 95008, (408) 370-8000. 


Right product. Right price. Right away. “S ZilGG 


_ FL (813) 585-2533, GA (404)923-8500, IL (312) 517-8080, MA (617) 273-4222, MN (612) 831-7611, 
(416) 673-0634, ENGLAND Maidenhead (44) (628) 39200, W. GERMANY Munich (49) (89) 612-6046, 
G KONG Kowloon (852) (3) 723-8979. TAIWAN (886) (2) 741-3125, SINGAPORE 65-235 7155, DISTRIBUTORS: U.S. Anthem Electric, Bell Indus., Hall-Mark Elec., 
ber Elec., Western Microtech. CANADA Future Elec., SEMAD, LATIN AMERICA Argentina—Yel.-(1) 46-2211, Brazil—Digibyte (011) 241-3611, Mexico—Semiconductores 
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work together smoothly. Most emulator data sheets 
mention something about the product’s software com- 
patibility. 

Data-sheet specifications can help you narrow your 
emulator selections to a few good candidates, but many 
of the issues and pitfalls you'll encounter when using 
wC emulators don’t appear on the spec sheets. It’s 
always safer to ask about an emulator’s limitations 
than to assume the answers to your questions. If you 
make the right choice, a wC in-circuit emulator is bound 


For more information... 


For more information dn the 1C emulators described in this article, circle the appropriate numbers on the Information 
Retrieval Service card or use EDN’s Express Request service. When you contact any of the following manufacturers 


to save you precious time during software development 
and system integration. The wrong choice may cost 
you more time, in terms of debugging emulator- 
induced problems, than you gained by using the in- 


circuit emulator in the first place. 


Article Interest Quotient (Circle One) 
High 488 Medium 489 Low 490 


directly, please let them know you saw their products in EDN. 


Advanced Micro Solutions 
1033 S Imperial Dr 
Hartland, WI 53029 

(414) 367-3577 

Circle No 396 


Advanced Microcomputer 
Systems Inc 
13821 NW 65th Pl 
Ft Lauderdale, FL 33309 
(805) 975-9515 
FAX 305-975-9698 

Circle No 397 


American Automation 
2651 Dow Ave 

Tustin, CA 92680 

(714) 731-1661 

FAX 714-731-6344 
Circle No 398 


Annapolis Micro Systems 
612 Third St, Suite 301 
Annapolis, MD 21403 
(301) 269-8096 

Circle No 399 


Applied Microsystems Corp 
Box 97002 

Redmond, WA 98073 

(206) 882-2000 

FAX 206-883-3049 

TLX 185196 

Circle No 400 


Cybernetic Micro Systems 
Box 3000 

San Gregorio, CA 94074 
(415) 726-3000 

TWX 910-350-5842 

Circle No 401 


Dallas Semiconductor 
4350 Beltwood Pkwy S 
Dallas, TX 75244 

(214) 450-0400 

Circle No 402 


Hewlett-Packard Co 
Box 10301 

Palo Alto, CA 94303 
Phone local office 
Circle No 403 


Huntsville Microsystems Inc 
Box 12415 ~ 

Huntsville, AL 35802 

(205) 881-6005 

FAX 205-882-6701 

TWX 510-600-8258 

Circle No 404 


Intel Corp 

3065 Bowers Ave 
Santa Clara, CA 95051 
(408) 765-8080 

Circle No 405 


Kontron Electronics 
1230 Charleston Rd 
Mountain View, CA 94039 
(415) 965-7020 

FAX 415-965-3505 

TWX 910-378-5207 

Circle No 406 


Macrochip Research Inc 
1301 N Denton Dr, Suite 204 
Carrollton, TX 75006 

(214) 446-9906 

Circle No 407 


Metalink Corp 

33 W Boxelder Pl, Suite 110 
Chandler, AZ 85224 

(602) 926-0797 

TLX 4998050 

Circle No 408 


National Semiconductor Corp 


Box 58090 

Santa Clara, CA 95052 
(408) 721-5000 

TLX 346353 

TWX 910-339-9240 
Circle No 409 


Nohau Corp 

51 E Campbell Ave 
Campbell, CA 95008 
(408) 866-1820 

FAX 408-378-7869 
Circle No 410 


Orion Instruments Inc 
702 Marshall St 
Redwood City, CA 94063 
(415) 361-8883 

FAX 415-361-8970 

TLX 530942 

Circle No 411 


Pentica Systems Inc 

One Kendall Sq, Suite 2200 
Cambridge, MA 02139 
(617) 494-1253 

FAX 617-577-1209 

Circle No 412 


Signum Systems 

1820 14th St 

Santa Monica, CA 90404 
(213) 450-6096 

TLX 362439 

Circle No 413 


Softaid Inc 

8930 Route 108 
Columbia, MD 21045 
(8301) 964-8455 

FAX 301-596-1852 
TWX 640-265-2092 
Circle No 414 


Sophia Systems 

3337 Kifer Rd 

Santa Clara, CA 95951 
(408) 733-1571 

Circle No 415 


Texas Instruments 
Semiconductor Group 
Box 809066 

Dallas, TX 75380 
(800) 232-3200 X700 
Circle No 416 


Thorson Engineering 
6225 76th St SE 
Snohomish, WA 98290 
(206) 334-4214 

Circle No 417 


Zax Corp 

2572 White Rd 
Irvine, CA 92714 
(714) 474-1170 
FAX 714-474-0159 
TLX 183829 
Circle No 418 


Ziltek Corp 

1651 E Edinger Ave 
Santa Clara, CA 92705 
(714) 541-2931 

FAX 714-541-2933 
Circle No 419 
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THE OPEN 
WORLD OF 
THEMIS 
COMPUTING 


A full spectrum of 
VMEbus products 


Support for a world of applications, 


THEMIS Real-Time Open Systems 
provide solutions that put you in 
control of the application, from 
innovative single slot processing 
systems to robotics and vision. Our 
graphics and vision products help you 
keep an "eye" on the process, our 
communications and industrial I/O 
products keep you informed and the 
process under control. 


For information, call Themis Computer 
Amenicas and Pacific Rim: 

(415) 734-0870, FAX (415) 734-0873 
Europe: 

(331) 69.86.15.25, FAX 64.46.45.50 


| A World Player in VME 


Americas: 6644 Owens Drive, Pleasanton, CA 94566 
Europe: 29, Av. de la Baltique, 91953 Les Ulis Cedex-France 


Tango. 


Now More Than Ever, 


<9 BEST y 


Y, TDS 
oN Ii Ky 


HOwWdDO 


The Best Value in PCB Design. 


Take a look at the all new Tango 
Series II. Our pop-up menu 
interface sets a new standard for 
ease-of-use and productivity. Lay 
out simple prototypes or com- 
plex, multi-layer, SMT designs 
with over 100 new features 
including user-definable 


tracks, pads, and grids. 


ACCEL Technologies, Inc. 


For IBM-PCs and compatibles, 
Tango-PCB Series II, just $595. 
Tango-Route Series II autorouter, 
just $495. Both include one 


year’s updates, free tech support, 


4()-day money-back guarantee. 
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Call today. 


FREE 
ia) EVALUATION 
PACKAGE 
800-433-7801 619-695-2000 


ACCEL Technologies 


7358 Trade St., San Diego, CA 92121 


auneaiees + are made in- Phones 
including the precision bearings, 
sO we can keep tight quality 
control. And our own automat- 
ed, high-volume production 
capabilities make them extremely 
price competitive. 

Boxer. One of the industry's true 


amg aaipmaect. = ae ; 
low you can get the full line of 
Boxer low noise axial cooling 
fans from NMB Technologies. AC 
and DC fans. More than 100 
models. All popular sizes and 
capacities from 9 to 215 CFM. 
Some with speed sensors. Ap- Marks of Excellence for superior 


proved by UL, CSA, and VDE. performance and customer satis- 
Progress at NMB never stops. We saw a _ faction. Now from NMB Technologies. Call or 


market need, so we've just introduced a new write today for our new brochure. 


| Wi 13 | NMB TECHNOLOGIES 


INCORPORATED 


Boxer Fan Division 
9730 Independence Avenue « Chatsworth, CA 91311 
Telephone: 818.341.3355 * FAX: 818.341.8207 * TLX: 651340 
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For the name of your nearest distributor in Europe, call 44-296-625462. Or contact Applied Microsystems Corporation Ltd., Chiltern Court, High Street, Wendover, 
Aylesbury, Bucks HP22 6EP, United Kingdom. In Japan, call 03-493-0770. Or contact Applied Microsystems Japan Ltd., Nihon Seimei, Nishi-Gotanda Building, 7-24-5 Nishi- 
Gotanda, Shinagawa-KU, Tokyo T141, Japan. AMC 240 
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INTRODUCING THE FIRST 33-60 MHz 
MICROPROCESSOR EMULATOR 
FOR THE 68020 AND 68030. 


Put your phone in front of you and get ready. 
You're about to get in touch with the future of high 
speed microprocessor emulation. 

For quite some time Applied Microsystems has 
been designing a radical new concept in 32-bit develop- 
ment. Now its ready. The EL 3200. 

Its capable of not only matching current speeds, 
but can efficiently expand to support faster speeds and 
advanced 32-bit microprocessors of the future. 

The news is not just speed, but how the EL 3200 
gets up to speed. 

It runs at full target clock speed—33 MHz for 
68020 and 68030. It fully supports 68030 cache burst 
and synchronous bus cycles. And, since it sits as a node 
right on the trunk of your Ethernet network, the 
EL 3200 can be accessed from any workstation. 

The EL 3200 offers your choice of source level or 
symbolic debugging. Whether you want to work in 
Assembly or C, we can provide the software tools for 
your exact needs. 

The sophisticated breakpoint system has hun- 
dreds of real-time access breakpoints, six real-time exe- 
cution breakpoints and unlimited software execution 
breakpoints. As an option, you can have up 2MB of no 
wait state overlay memory that runs at full clock speed, 
so there are no restrictions on memory, software or 
interrupts. The 16K deep by 139 bit wide trace provides 
true 32 bit support. 

Seeing is believing. For a demonstration or more 
information, pick up your phone. 

Dial full speed ahead and ask for Telemarketing. 
In WA (206) 882-2000. 

Applied Microsystems Corporation, PO. Box 
97002, Redmond, Washington, USA 98073-9702. 


800 ISIN 


Applied Microsystems Corporation 
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cation. 


With LabWindows you can control GPIB, RS- 330, or VXI 


- instruments, or plug-i in data acquisition cards for PS/2 and 


_ instrument drivers so you can program your instrument 


_ knowing the instrument inside- out. 


Fecune acquiring data i is only one element of your applica- 


tion, LabWindows has a complete set of QuickBASIC and & 
compatible libraries for data analysis, presentation, and 
storage. Manipulate arrays, create a histogram, or use the 


optional Advanced Analysis Library to perform operations 


such as Fast Fourier Transforms, digital filtering, and curve 


NATIONAL 
INSTRUMENTS 


The Software is the Instrument ™ 
12109 Technology Blvd. 

Austin, Texas 78727-6204 
(512) 794-0100 
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Microsoft® Cc or 3 QuickBASIC program neode fr r coe 


PC-AT computers. For standalone instrument users, the 
LabWindows instrument library has over 50 ready-to-use 


using intuitive instrument-specific function panels, without : 


Muaber sf Pofats 
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L SetCarv2) (tieelaset(}, saves(}, 16293 
Calculate and plat gauer syectrus 


MAGL Igectous (euvest), 1624) 


PULSE TRANSMISSION TEST 
faitializing instrueents 


Ask for a FREE Catalog 


NATIONAL INSTRUMENTS OF JAPAN (03) 788-1922 ‘ 


NATIONAL INSTRUMENTS OF FRANCE (1) 486 53370 + 

NATIONAL INSTRUMENTS UNITED KINGDOM (06) 355-23545 « 

ARGENTINA (1) 46-5776 + AUSTRALIA (2) 736-2888 » BELGIUM (2) 466-8199 « - CANADA 
(416) 890-2010, (613) 596-9300, (514) 747-7878, (403) 295-0822, (604) 988-2195 - CHILE (2) 225 
3689 * DENMARK (2) 251-122 » FINLAND (0) 372 144 - GREECE (1) 361-1283 > HONG 
KONG (2) 0426-2707 - IRELAND (846) 661414, (3) 427-2282 + ISRAEL (3) 324 298+ ITALY 
(2) 984-91071-2-3 » KOREA (2) 776-5340 * MEXICQ( 5) 660-4323 - THE NETHERLANDS (/) 
099-6360 * NEW ZEALAND (9) 444-2645 * NORWAY (2) 53-1250 - PORTUGAL (1) 545-313 » 
SINGAPORE (65) 336-4713 - SOUTH AFRICA (011) 787-0473 » SPAIN (1) 455-8112 - 
SWEDEN (8) 792-1100 * SWITZERLAND (6) 552-8949 » TAIWAN/THE REPUBLIC OF 
CHINA (02) 703-6280 - THAILAND (2) 234-9330 - WEST GERMANY (89) 80-7081 
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In-circuit ASIC verification tool 
checks designs before prototypes 


The Rapid Prototype Machine 
(RPM) Emulation System is a real- 
time, in-circuit, ASIC verification 
tool based on Xilinx’s Logic Cell Ar- 
ray (LCA). You can design a circuit 
implementation, transfer the design 
to the RPM hardware, plug the 
RPM emulator into your target sys- 
tem, and prove that the logic works 
in concert with the target system. 
If it doesn’t work, the emulation 
system lets you reconfigure the 
LCAs to debug and correct prob- 
lems. 

The basic RPM configuration 
supports real-time emulation of de- 
signs with as many as 25,000 gates. 
Modular expansion permits the gate 
capacity to grow to 100,000 gates. 
Stimulus generation and logic 
analysis are built into the basic con- 


figuration. Interface cables and 
plug adapters insert into standard 


ASIC sockets, and optional compo- 
nent adapters allow the use of stan- 
dard components, such as memory 
devices and wPs, as part of the emu- 
lation. 

The RPM Emulation System con- 
sists of stand-alone emulation hard- 
ware and software. The software is 
made up of the emulation setup and 
embedded design-analysis tools. An 
Ethernet interface or a SCSI port 
connects to Daisy, Valid, and Men- 
tor workstations and allows the 
workstation to control the emula- 
tion system. Prices start at 
$125,000. 

Quickturn Systems Inc, 1023 N 
Shoreline Blvd, Mountain View, 
CA 94043. (415) 967-3300. FAX 415- 
967-3199. 
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Graphics-based software simplifies 
linking ASIC design with test 


TekWaves graphics-based software 
simplifies the job of generating test 
patterns for ASICs. In its initial re- 
lease, the software runs only on 
Apollo workstations and supports 
only the vendor’s LV500 ASIC- 
verification system. However, 
TekWaves already handles files 
generated by simulators from six 
firms and the vendor expects to 
support additional workstation 
types. Because the tester-hardware 
description files are in a format des- 
tined to become an industry stan- 
dard, the vendor expects that the 
software will be used nearly every- 
where that ASICs are designed or 
tested. 


EDN July 20, 1989 


The graphics-based software dis- 
plays stimulus files in either state 
or timing formats. You can enter 
and edit stimuli in both formats. 
You can, for example, “drag” wave- 
form edges to alter timing and 
“wire” icons together to create pro- 


grams without using a program- 
ming language. All files and file op- 
erations appear as icons. You use 
a mouse and an on-screen represen- 
tation of a card file to select files 
and tools. Among the functions you 
can select in this manner are filter- 
ing to align timing cycles or to 
stretch or remove pulses, and 
checking of stimulus files to ensure 
that they comply with tester-hard- 
ware limitations. The software 
costs $5000. 

Tektronix Inc, Box 12132, Beav- 
erton, OR 97212. Phone (800) 245- 
2036. 

Circle No 352 
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Macintosh-based logic analyzer samples 
at 1 GHz and can expand to 384 channels 


The CLAS 4000 configurable logic- 
analysis system can have as many 
as 384 channels and can acquire 
data at 1 GHz on 64 channels. The 
base model of the system includes 
a Macintosh SE, and the higher- 
performance version includes a Mac 
II with a 13-in. color monitor. The 
logic analyzer and the Mac commu- 
nicate via the computer’s SCSI bus, 
allowing you to configure systems 
with several logic-analyzer main- 
frames. 

Each mainframe accommodates 
from one to four logic-analyzer mod- 
ules. Currently, there are two va- 
rieties of modules, a 200-MHz unit 
that accepts 96 inputs when oper- 
ated at 50 MHz and a 1-GHz 16- 
channel unit with two levels of trace 
control and event recognition. You 
can use the modules as several inde- 


pendent but closely coupled instru- 
ments, or, with the help of soft- 
ware, you can configure them as a 
single analyzer. Both types of mod- 
ules time-stamp data for time corre- 
lation. 

The 200-MHz module, which the 
vendor calls the “pyramid” unit, op- 
erates in both state- and timing- 
analysis modes. It also has a mode 
that automatically captures data be- 
fore and after the inputs satisfy the 


trigger conditions. Additionally, 
you don’t have to move probes to 
continue viewing the activity on se- 
lected signal lines as the module 
achieves sampling rates beyond 50 
MHz by multiplexing channels. In- 
stead, the supplied software lets 
you specify which channels you 
want to view and relays within the 
module disconnect the signals you 
are willing to forego viewing. Prices 
for CLAS 4000 systems with one 
analyzer mainframe and a computer 
range from $19,950 to $50,270. De- 
livery is 90 days ARO. The vendor 
also offers pods and disassemblers 
for popular wPs. 

Gould Inc, 19050 Pruneridge 
Ave, Cupertino, CA 95014. (800) 
338-9320. TWX 910-338-0509. 
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Bus extends V XIbus for physical 
instruments and multiple mainframes 


The MXIbus (pronounced MIX-ee- 
bus) enhances the VXIbus, which, 
by allowing implementation of high- 
performance card-level instru- 
ments, in turn extends the 
VMEbus. The MXIbus lets you 
daisy-chain mainframes containing 
VXI instrument modules and even 
lets you add full-size instruments 
and PCs to your VXIbus system. 
MXIbus—an acronym for 
Multisystem eXtension Interface 
bus—provides a 32-bit, multimas- 
ter, frame-to-frame interface that 
lets a single VXIbus resource man- 
ager configure an entire multiframe 
system. Incorporating a backplane- 
bus-on-a-cable design, the MXIbus 
assigns VXIbus logical addresses to 
the physical devices connected to 
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the bus. Its multi-drop parallel bus 
architecture provides a way to cou- 
ple a VXIbus tightly to external in- 
dustry-standard personal comput- 
ers and to instruments that will 
never physically fit on a VXI mod- 
ule. With the MXIbus and a PC, a 
VXIbus system developer can use 
industry-standard software to 
speed development tasks. 

To support the MXIbus, the de- 


veloper has introduced the MXI- 
VXI and AT-MXI interfaces. The 
$1995 MXI-VXI board is a C-size 
VXI module with slot 0 capability. 
You can connect as many as 32 VXI 
mainframes as a single VXI system 
with 512 slots and a common ad- 
dress map. A 2-meter MXIbus cable 
costs $300. The $995 AT-MXI board 
links an IBM PC/AT to one or more 
VXIbus mainframes via the 
MXIbus. The PC/AT treats each 
VXIbus chassis and its internal in- 
strument cards as though they were 
plugged directly into the PC/AT. 
National Instruments, 12109 
Technology Blvd, Austin, TX 
78727. Phone (512) 250-9119. FAX 
(512) 250-0382. TLX 756737. 
Circle No 354 
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Synthesizer 
at a price to generate some waves. 


©1989 Hewlett-Packard Co. TMBID904/F 


The new HP 3324A Put it to work in testing filters and high-stability frequency-reference 
Synthesized Function/ amplifiers where you need synthe- option, and a high-voltage output 
Sweep Generator. sizer accuracy, stability and signal option for making really big waves. 


purity. Tap its high linearity and multi- To find out how low the price really 
The low price of this new generator interval sweep features for A/D con- _ is, call your local sales office today. 


is bound to generate some waves. It's verter testing and for simulating Ask for our detail-packed brochure 
much less than you'd expect to pay _ rotating signals. Phase-lock two and application information. 
for a function generator that has instruments together to calibrate 


5 ppm frequency accuracy, 9-digit phase meters and discriminators. 
frequency resolution and multi- 


interval sweep capabilities too. And there’s more. Such as the 


HEWLETT 
PACKARD 
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Datalogger with voice synthesizer 
“phones in” alarm mies 


The ADAS Dialog datalogger moni- 
tors the ac line voltage and the 
status of eight contacts at an unat- 
tended site. In the event of an 
alarm, the logger calls an operator 
on an ordinary dial-up phone line 
and, using a speech synthesizer, de- 
scribes the nature of the alarm con- 
dition. The unit can call several op- 
erators in sequence until it receives 
an answer; it can also call a different 
list of numbers and articulate a dif- 
ferent message for each alarm con- 
dition. A printer attached to a stan- 
dard port logs the time of each 
alarm, the phone numbers called, 
the phone number that answered, 
and the time that the alarm condi- 
tion was corrected. 

An operator who visits a nor- 


mally unattended site monitored by 
the logger can use the logger as a 
telephone—the unit includes a stan- 
dard telephone keypad, a micro- 
phone, and a loudspeaker. A remote 
operator can also dial the datalog- 
ger and have it articulate the cur- 


rent status of all monitored condi- 
tions. Password protection restricts 
such reports to authorized opera- 
tors. You can change the passwords 
and alarm messages from the unit’s 
panel or via a telephone or radio 
link. The attached printer will per- 
manently record such changes. 

You can program the logger’s op- 
erating mode based on the time of 
day and the day of the week. For 
example, the unit’s internal clock 
can restrict outgoing alarm calls to 
nights and weekends. The datalog- 
ger costs under $2000. 

Acurex Corp, Box 7555, Moun- 
tain View, CA 94039. (415) 964- 
3200. TLX 346391. 
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Under-$1k PC-based DSO effectively takes 
500M samples /sec on repetitive waveforms 


Costing only about half as much as 
most of its competitors, the PCIP- 
scope plugs into the IBM PC bus 
and acquires waveforms in real time 
at a rate of 20M samples/sec. When 
sampling repetitive signals, the unit 
can use sequential equivalent-time 
sampling and hence can acquire 
data at a 500M-samples/sec effec- 
tive rate. Analog bandwidth, how- 
ever, is 10 MHz, so you needn’t use 
the highest sweep speed to obtain 
adequate sampling rates for the 
fastest signals the unit can capture. 

After you appropriately append 
the PC’s CONFIG.SYS file, the 
scope software, in the form of a de- 
vice driver, loads automatically 
each time you load DOS. The soft- 
ware allows you to issue commands 
in English. For example, the com- 
mand to set the vertical sensitivity 
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of channel A to 2V/div is “SET A 
VER 2V”. You can issue such com- 
mands in two modes: An immediate 
mode allows the PC to emulate a 


benchtop instrument; a _ pro- 
grammed mode simulates operation 
of a remote unit connected to the 
PC via IEKEE-488. You send com- 
mands to the scope with PRINT 
statements and read data from it 
with INPUT statements. In re- 


sponse to a “hot-key” sequence you 
define, the scope display appears on 
the PC’s screen. 

The unit’s two channels have a 
maximum sensitivity of 5 mV/div 
and 1-MQ input resistance. The in- 
puts handle signals to +20V with- 
out requiring attenuation. The trig- 
ger source can be either of the ver- 
tical inputs or a separate signal. 
With an external trigger source, 
you can trigger based on the sig- 
nal’s level or slope; under software 
control you can select the exact 
trigger point. The PCIP-scope costs 
$999; a probe with a switchable x 1/ 
x10 attenuator costs $75. 

MetraByte Corp, 440 Myles 
Standish Blud, Taunton, MA 
02780. (308) 880-3000. FAX 508- 
880-0179. 
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Futaba, a world leading manufacturer of vacuum fluorescent displays, 
offers a wide assortment of display tubes in many sizes and formats. Also, 
Futaba offers display modules with all the electronics required to refresh the 
display and easily interface with host system. 


Both front glass phosphor, which provides maximum viewing angle and 
uniform surface appearance, and conventional back glass phosphor, with 
optimum brightness and software dimming capabilities, are available. All 
Futaba graphics modules offer complete drive electronics, bit mapped 
control with a DC/DC converter. All active components are surface mounted 
onto a single board. 


Utilizing Futaba’s dot matrix displays, a completely intelligent line of “dot 
modules” is available. Each includes all drive, power supply and micro- 
processor components surface mounted onto a single board. Surface 
mounted technology results in higher reliability and allows for a smaller 
overall package and lower cost. All dot modules require only a5V DC power 
source and can accept parallel or 8 possible serial baud rates. 


Futaba Futaba Pixels Brightness Module 
Displa Module Row X Char. FT-L) Dimensions (in.) 
GP1013A GP1013A02 64X34 200 3.35X2.95X0.7 
GP1005B $GP1005B03 128X64 400 7.28X3.35X1.77 
GP1010B GP1010B01 176X16 200 7.32X2.16X1.70 
GP1009B GP1009B03 240X64 200 6.2X2.76X1.57 
GP1006B GP1006B04 256X64 200 9.84X3.35X1.77 
GP1002C GP1002C02 320X240 100* 7.10X6.30X1.60 
GP1018A GP1018A01 400X240 40 7.10X6.30X1.61 
GP1004C  GP1004C03 640X400 30 9.65X7.3X1.85 
GP1019A GP1019A03 640X400 35 7.10X6.70X2.56 
“Different Versions Available 
Futaba Futaba Char. __ Dot Char. Module 
Displa Module XRow ‘Format Ht. (in.) Dimensions (in. 
16LD03G MI6LDO03B_ 16X1 5X7 0.433 8.90X1.95X.98 
16SY03Z  M16SY03B  16X1 14 SEGMENT 0.200 4.92X1.32X.83 
ALPHANUMERIC 

20SD01Z M20SD01 20X1 5X7 0.200 6.3X1.97X.75 
20SD42Z M20SD42 = 20x1 5X12 0.344 7.1X2.16X.88 
40SD02Z M40SD02 40xt1 5X7 0.200 9.45X2.16X.88 
40SD42Z M40SD42 40x1 5X12 0.344 9.45X2.16X.88 
202SD03Z M202SD03 20X2 5X7 0.200 6.7X2.56X.90 
402SD04Z M402SD04 40X2 5x7 0.200 10.43X2.56X.90 
MANY OTHER NEW MODULES 
DISPLAYS AVAILABLE SOON 

Corporation of America 

Electronic Components Division 
711 E. State Parkway Telephone: (312) 884-1444 
Schaumburg, IL 60173 FAX: (312) 884-1635 
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a panel graphic displays and modules 


Compac 


present clean, sharp images, whether for text or full 
graphics application. 


2 x 40 character (display) 


2x40 character (module) 


Pattern flexibility and pleasing appearance are offered by 
Futaba in dot displays and modules. 


Futaba also offers a complete catalog of alphanumeric, 
segmented displays. 


Futaba supports its products with design engineering 
and system integration assistance. Call or write today. 
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ASIC/PLD VERIFIER 


The Personal Logic Design Verifi- 
cation System (PLDVS) allows you 
to perform functional tests and de- 
velop test programs for your ASIC- 
and PLD-based designs. The sys- 
tem consists of hardware and soft- 
ware that combine with your IBM 
PC/AT or compatible computer to 
form a test workstation. 

The PLDVS hardware includes 
plug-in cards for the computer and 
a generic socket adapter to receive 
the device under test. The adapter 
accepts devices with as many as 128 
signal pins and is configurable to 
any device pinout and package 
style. You can program the system 
to simultaneously stimulate and 
read the signal pins, check for pin 
continuity, and monitor signal-drive 
current—all at rates as high as 
200,000 vectors/sec. The system, 
which double-latches signal read- 
ings using fixed TTL or CMOS-logic 
thresholds, has five power supplies 
to operate the device under test. 
You can control each supply indi- 
vidually and set its output any- 
where between —12.5 and +12.5V. 

The software allows you to create 
test programs using a Pascal-like 
language. You can enter test vec- 
tors in tabular form or generate 
them with algorithms. The software 
also includes a variety of utilities 
that allow you to design custom 
test-result displays. When used 
with the company’s Max+ Plus 
logic-design software, the system 
accepts waveform descriptions for 
test vectors. You can also display 
the test results as waveforms and 
compare simulation results with the 
actual performance of the com- 
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pany’s Max EPLDs. PLDVS, in- 
cluding software, interface, adapt- 
ers, and documentation, $6595; gra- 
phical-interface-design software, 
$3400. 

Altera Corp, 3525 Monroe St, 
Santa Clara, CA 95051. Phone 
(408) 984-2800. 
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IN-CIRCUIT VERIFIER 


The Mesa I in-circuit verifier offers 
a combination of modeling, emula- 
tion, simulation, and analysis fea- 
tures to ease the verification and 
debugging of designs using the Xil- 
inx Logic Cell Array. This debug- 
ging tool consists of four parts: a 
logic pod, a probe and cable assem- 
bly, an IBM PC/AT controller 
board, and Microsoft Windows- 
based software. 

The Mesa I connects the pro- 
grammable gate array (PGA) in 
your circuit in parallel with a second 
PGA, called the shadow, which re- 
ceives stimuli as if it were in your 
circuit; however, you can halt, in- 
terrogate, and reconfigure the 
shadow without affecting your cir- 
cuit’s operation. For example, using 
sean-test techniques, you can get a 
snapshot view of your design’s inte- 
rior logic state by halting the 
shadow and reading out the internal 
states. For a real-time view of inte- 
rior nodes, you can configure the 
shadow to bring the internal nodes 
to the output pins, even if all the 
pins are utilized in your design. The 


shadow doesn’t need to generate 
the normal output signals while the 
target device is running your cir- 
cuit. 

The pod and probe come in 68-and 
84-pin versions. The controller 
board supports as many as four 
pods, providing power and interface 
signals to each. To use the Mesa I, 
you need an IBM PC/AT or compat- 
ible. The computer must have at 
least 640k bytes of RAM, 1.5M 
bytes of hard-disk space, and a dis- 
play compatible with the IBM 
EGA. You can use a mouse, but it’s 
not necessary. $9390. Delivery, 
eight weeks ARO. 

Data I/O Corp, Box 97046, Red- 
mond, WA 98073. Phone (206) 881- 
6444. TLX 152167. FAX 206-882- 
1043. 
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SYNTHESIZER 


The VDS-8-PC 7'4-digit direct- 
digital frequency synthesizer pro- 
vides an 8-MHz max output fre- 
quency and 0.1-Hz resolution com- 
bined with a 2000-point arbitrary 
waveform generator on a pe board 
that plugs into the IBM PC bus. 
In addition to user-defined wave- 
forms, the unit produces sine, 
square, and triangular waves; 
pulses; ramps; and exponential, 
logarithmic, and sin(x)/x funce- 
tions. The maximum output is 10V 
p-p into a 500 load. You can control 
the output level with a software- 
controlled step attenuator. You can 
load arbitrary waveforms into the 
unit via the PC bus or an IEEE-488 
port; the unit is fully programmable 
via the IEEE-488 bus. The unit 
produces logarithmic and linear fre- 
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quency sweeps and can produce 
waveform bursts containing 1 to 255 
repetitions. $2495. Delivery, stock 
to eight weeks ARO. 

Sciteq Electronics Inc, 8401 
Aero Dr, San Diego, CA 92123. 
Phone (619) 292-0500. FAX 619- 
292-9120. TLX 882008. 
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IN-CIRCUIT EMULATOR 


The d?ICE-51 consists of two com- 
ponents—the hardware module and 
the controlling software that runs 
on IBM PCs, PS/2s, and compatible 
computers. The software is similar 
to the vendor’s simulator software: 
Through multiple windows, it al- 
lows you to control and examine the 


Your Logic Analyzer 
Really Needs 
The Pl-6500 Pattern Generator. 


Here's Why: 


1. The new Pulse Instruments PI-6500 Pattern Generator and your Logic Analyzer 
are a cost effective alternative to high-priced test systems. 


2. Working together they offer you general-purpose digital signal send-receive 


capability. 


3. You won’t have to kluge digital signals or build special circuits any more— the 
PI-6500 Pattern Generator and your Logic Analyzer will do it for you. 


4. You can now create interactive functions between the DUT, PI-6500 Pattern 


Generator and your Logic Analyzer. 


5. You can make R&D or one of a kind test set-ups quickly and easily. 


6. You can simplify digital test systems with this “off the shelf” Pattern Generator. 


7. The PI-6500 Pattern Generator allows you to test at speeds up to 25 MHz. 


8. You can compare actual and expected test results. 


9. You can simulate any digital input signal complete with interactive control. 


10. You can create complex serial and parallel digital data streams for any 


application. 


The PI-6500 Pattern Generator features specs like: 16 to 112 Channels, 
256 Trigger /Flag Combinations, Easy Programming, Serial /Parallel Modes. And it is 


ideally suited to large digital test 
systems and military applications. 


Want more information? 
Call Pulse today at: 


(213) 515-5330. 


Pulse Instruments PI-6500 Pattern Generator. 


Pulse Instruments 


1234 Francisco Street * Torrance, California 90502 * (213) 515-5330 
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operation of the target processor, 
an 8051 8-bit wC. You can run your 
program and observe the source 
code, registers, memory accesses, 
I/O operations, and traces. You can 
set up a flow window to show a flow 
chart, a disassembled trace, or a 
histogram of interrupt rates. The 
hardware can include 82k bytes of 
on-chip RAM. You plug a cable into 
the target processor socket; the 
emulator derives its operating 
power from the target system. You 
also connect the emulator to one of 
the RS-232C ports on the host PC. 
With 4k bytes of RAM, $995; with 
28k bytes, $1250; CMOS versions, 
add $200 to $250. 

Cybernetic Microsystems Inc, 
Box 3000, San Gregorio, CA 94074. 
Phone (415) 726-3000. TWX 910- 
350-5842. 
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DSP DEBUGGER 


The Bug-56 symbolic debugger for 
systems that use Motorola’s 56001 
chip operates under MS-DOS. Ex- 
cept for a resident monitor called 
Degmon—a scant 64 words of spe- 
cialized code placed in the 56001’s 
program memory—nearly all of the 
debugger’s code runs on the main 
processor of your PC. To run Bug- 
56, you must install a board contain- 
ing the DSP chip in one of the PC’s 
I/O slots. One such board, the ven- 
dor’s $595 PC-56, contains, besides 
the 56001, a 14-bit ADC and DAC 
capable of sampling analog data at 
a rate of 20k samples/sec. The soft- 
ware provides a windowed display 

Text continued on pg 99 
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Partners in Solutions 


Letter from 


Hank Josefczyk, 


Senior Vice President 


Marketing and Sales 
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couple of years ago, while many semi- 


conductor companies remained com- 


mitted to business as usual, we at 


NEC Electronics made a major 


change. We realigned our resources 


so we could more effectively address 
our customers’ total service, support, 
and applications needs. 

The result was the formation of 
strategic sales units—groups of spe- 
cialists from sales, customer service, 
applications engineering, and market- 
ing who are responsible for managing 
the customer-NEC interface. This al- 
lowed our customers to deal with one 
team of NEC Electronics people who 
had both access to the full range of 
the company’s capabilities and the re- 
sponsibility to integrate those capa- 
bilities in ways that best satisfied their 
needs. 

Today, as other companies are just 
beginning to move in this direction, 
we’re up and running. We have organ- 
ized into teams which focus exclu- 
sively on the needs of particular in- 
dustries such as automotive and tele- 
communications and placed them in 
locales close to the customer. Soon 
we will bring this focus to personal 
workstation and other key markets. 

And today, one huge benefit for 
our customers is an effective shorten- 


ing in both time and distance between 
our customers and NEC Corpora- 
tion’s operations in Tokyo to allow 
easier and more complete access to 
our extremely broad range of prod- 
ucts and processes. 

Since the mid 1980s, NEC Corpo- 
ration has been the world’s number 
one semiconductor supplier. The ma- 
jor reason is our technological 
breadth. We offer thousands of lead- 
ership products in virtually every ma- 
jor semiconductor arena. And we of- 
fer them on as wide a range of proc- 
esses as customers will find anywhere. 
Together, these mean more customer 
choices and more opportunities to 
succeed than anyone else offers. 

It’s become clear in the IC business 
that anything less than a complete so- 
lution is really no solution. What mat- 
ters is not having either the most 
products, the widest range of proc- 
esses, or the best service and support. 
What matters is having all three and 
then making sure they can be united 
in ways that solve the customer’s 
problem in a complete and timely 
manner. 


At C, this is what we work to 
do. 


Hank J@efczy 
Senior Vice President, 
Marketing and Sales 
NEC Electronics 
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Translating 


Global Thinking Into 


Customer Commitment » 


hen NEC Corpora- 
tion decided to ex- 
pand in the U.S. mar- 
ketplace about a dec- 
ade ago, it realized that if it were to 
remain the leader in the world market 
for semiconductors, it would have to 
see itself less as a Japanese company 
that sold products in other countries 
and more as a truly global enterprise 
with focused commitments to every 
regional market it served. The result 
of this thinking was the consolidation 
of several small U.S. subsidiaries into 
NEC Electronics, Inc. in 1981. 

With its charter to translate NEC 
Corporation’s global thinking into 
tangible commitments to North 
American customers, NEC Electron- 
ics has become a company committed 
to offering the best of both worlds. 

First, NEC Electronics is a North 
American company in terms of both 
resources and perspective. With a ma- 
jor manufacturing facility in 
Roseville, California, and customer 
design centers throughout the U.S., 
it is well positioned to serve the 
North American marketplace. 

And second, it is supported by the 
world’s largest semiconductor com- 
pany—an organization with thou- 
sands of industry-leading products 
and a wide range of advanced process 
technologies. 

“We think we bring a lot to the 
party,” says Hank Josefczyk, NEC 
Electronics’ Senior Vice President of 
Marketing and Sales. “And by this I 
mean total support as well as a com- 
prehensive product portfolio. Unless 
you have a better way to make all 
your products and processes accessi- 
ble to the customer, you’re only 
handicapping yourself.” 
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MIPS RISC Microprocessors 


One of the key differentiators for 
NEC Electronics in North America 
has been its on-shore manufacturing. 
In 1984, NEC became the first Japa- 
nese semiconductor supplier to manu- 
facture ICs in the U.S. Impressive by 
even today’s standards, the company’s 
200,000-square-foot Roseville, Cali- 
fornia, facility rests on a 73-acre site 
and was developed with an initial in- 
vestment of $100 million. 

Now NEC has announced a major 
expansion: a new 220,000-square- 
foot facility on the company’s 
Roseville site. Representing an addi- 
tional investment of $400 million and 
eventually resulting in 400 new jobs, 
the facility will begin full production 
in 1991. It will focus on high-end 
memory products while the existing 
facility will produce a variety of ICs, 
including custom micros and ASICs. 

NEC Electronics is also making a 


_Mmajor commitment to expanding its 


design center capability. By the end 
of next year, the number of its North 
American ASIC and custom micro de- 
sign centers will more than double. 
“This opens a couple of new doors 
too,” adds Josefczyk. ““More and 


more, we will be merging capabilities 
to develop our regional product de- 
sign centers. And more and more, our 
customers’ products will be both de- 
signed and manufactured in North 
America.” 

Complementing these and other ca- 
pabilities is NEC’s extremely wide 
range of industry-leading products 
and processes. Offering thousands of 
different device types, NEC is a leader 
in virtually all major semiconductor 
product segments from micro to 
ASIC, to memory, to peripherals, to 
supercaps, to LEDs and lasers. In ad- 
dition, it offers them in an exception- 
ally wide range of processes including 
bipolar, ECL, CMOS and BiCMOS. 
Of these products, NEC Electronics 
is focusing closely on two segments 
it considers of special importance to 
its North American customers: micro 
and ASICs. 

In micro, NEC offers a breadth of 
impressive solutions that few, if any, 
other semiconductor companies can 
match. “It’s like a mountain,” says 
Chi-Foon Chan, General Manager of 
NEC Electronics’ Micro Group. “In 
order to reach a great height, you 
need a very broad base. We’re aiming 
high. So, we’re building accordingly.” 

This broad base includes an indus- 
try-leading presence in the four prin- 
cipal micro segments—microproces- 
sors, microcontrollers, digital signal 
processors, and intelligent peripher- 
als. 

The company continues to offer a 
growing range of its proprietary “V 
Series” 8-, 16-, and 32-bit CPUs, 
which offer particularly impressive in- 
tegration and performance levels. 

And, as a result of a recent agree- 
ment with MIPS Computer Systems, 
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NEC is now in the RISC CPU busi- 
ness. The company is now an alter- 
nate source for MIPS’ new 20-MIPS, 
25-megahertz 32-bit chip—the indus- 
try’s speed leader. And the two com- 
panies are co-developing a 60-MIPS 
chip in ECL technology. This version 
will be available in early 1990. 

NEC Corporation is also the 
world’s largest manufacturer of sin- 
gle-chip microcontrollers and is now 
focusing on custom micros. These are 
microprocessor cores that can be 
combined with digital and analog 
macros in standard cell libraries. 


“We think we have a real advan- 
tage here,” says Chan. “Other compa- 
nies are planning to do this. But we’re 
already doing it in our micro-based 
design centers in both California and 
Massachusetts.” 

NEC has also etched strong posi- 
tions for itself in the digital signal 
processing and peripheral areas. NEC 
Corporation is number two in DSP 
worldwide and, in peripherals, NEC 
Corporation was the first to set the 
worldwide standard in several major 
graphics and floppy-disk controller 
areas. 

Complementing this expansive 
range of micro products is an in- 
creased commitment to micro sup- 
port. In addition to more than 75 peo- 
ple focused exclusively on micro 
products at its two U.S. custom micro 
centers, the company also has more 
than 35 applications engineers based 
in its 22 U.S. sales offices who con- 
centrate on micro. 

In recent years, NEC has also come 
on strong in another product arena 


Most Comprehensive Selection of ASIC Devices Available 
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critical to its U.S. customers: ASICs. 
Long considered a secondary player 
in this market, the company has 
moved ahead of many well-known 
ASIC suppliers such as LSI Logic and 
Toshiba to become number two in 
ASIC worldwide. And, according to 
Dataquest, NEC Corporation has an 
excellent chance of replacing Fujitsu 
as the world’s ASIC sales leader by 
the end of 1989. 

For ASIC design, NEC supports a 
flexible blend of CAD tools called 
the OpenCad™ Integrated Toolset 
that combines the best third-party 
software with NEC’s product-specific 
proprietary design software. Logic 
synthesis by Synopsis®, high-speed 
simulation on ZyCAD’s MACH 
1000™, system simulation on 
HILO™, and floorplanning and 
power calculations by NEC give users 
unlimited design possibilities. Front- 
end interface support with Valid, 
Mentor Graphics®, Daisy, 
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VIEWlogic, or FutureNet software 
on Sun, Apollo, VAX, or PC plat- 
forms give almost any designer an 
open door to NEC’s advanced tech- 
nologies. And they provide powerful 
block libraries with more than 300 
macros, including analog, peripheral, 
and megamacro functions. 

““As NEC’s custom micro and ASIC 
operations move closer together in 
the coming years, we expect many ex- 
citing new possibilities to emerge,” 
says Hiro Hashimoto, General Man- 
ager of ASICs. “It’s the synergy story. 
As we blend, we will become more 
than the sum of our parts. The result 
will be even more rapid progress and 
more benefits for our customers.” 

It’s easy to see why the phrase “the 
best of both worlds” is especially ap- 
propriate to NEC Electronics. As an 
affiliate of NEC Corporation in Ja- 
pan, it has access to products and 
process technologies second to none. 
And, as a North American-based 
company in its own right, it provides 
the kind of total support—industry- 
leading manufacturing, design exper- 
tise, technical support, and service— 
that allows it to get as close to the 
customer as a semiconductor com- 
pany can get. “It’s a powerful combi- 
nation,” adds Josefczyk, “‘one that re- 
ally helps our customer stay on top 
in their markets.” 
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To improve your next product 
revenue curve, look for integrated 
circuits from a supplier that is a 
leader in quality device integra- 
tion. You should also look for the 
leader in process technology and 
manufacturing capability. And 
finally, look for the engineering 
support and design assistance 
you need to minimize your 
product development time. 


When you're through 
looking, you'll see NEC. 


At NEC, you'll see the best 
quality devices up to 970,000 
equivalent transistors — or 
177,000 gates. You'll see CMOS, 
BiCMOS and ECL implementation 
across a broad range of products 
including custom micro, ASIC, 
and RISC. And you'll see pro- 
duction capability exceeding 


MIPS looked to NEC 

for worldwide manufacturing, 
marketing and support 

for their RISC family 

of microprocessors. 


$600 million worth of components 
per month in 24 worldwide loca- 
tions using the best silicon the 
world has to offer. Then, you'll 
see focused design assistance 
and local engineering support in 
22 centers in the U.S. to help you 
bring your product to market fast. 
CIRCLE NO 66 


Call today for our new ASIC 
and micro selection guides and 
see how NEC can help you 
expand your next product 
revenue curve. 


NEC Electronics Inc. 

A401 Ellis Street 

Mountain View, CA 94039-7201 
1-800-632-3531/415-965-6158 


© 1989 NEC Electronics, Inc. 
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with pull-down menus that let you 
access many facilities—for example, 
the full-screen symbolic debugger 
with program tracing, symbolic 
breakpoints, and symbolic patch as- 
sembly. 

The debugger lets you directly 
modify control-register bits, and it 
can update the register display and 
make changes to register and mem- 
ory contents while programs run at 
full speed. In addition, the debug- 
ger features on-line help, a file 
browser, and a capability called 
DSPeek, which provides a graphics 
display of the data in any 56001 
memory space with programmable 
scaling and zooming. The software 
can perform an FFT to let you view 
the data in the frequency domain 
and can send data to the PC’s 
speaker, enabling you to hear as 
well as see the effects of program 
changes. To avoid having to simul- 
taneously debug programs running 
on the DSP chip and the PC’s uP, 
Bug-56 also lets programs running 
on the 56001 perform a wide range 
of MS-DOS functions. $395. 

Ariel Corp, 433 River Rd, High- 
land Park, NJ 08904. Phone (201) 
249-2900. FAX 201-249-2123. 
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SIGNAL ANALYZERS 


The DSA 601 and 602 digitizing sig- 
nal analyzers combine a high-speed 
DSP capability with a digital stor- 
age oscilloscope that has a 1-GHz 
bandwidth and that, in one version, 
takes 2G 8-bit samples/sec in real 
time. The instruments perform 
floating-point operations almost 
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SS2 SERIES PHOTO SENSORS 


SMALL IN SIZE - BIG ON PERFORMANCE 


COMPACT: Thru-beam is only 
8 x 12 x 3mm in size. Diffuse reflective 
612x177 .% 3mm 


LONG DETECTING DISTANCE: The 
modulated infrared light source allows 
the diffuse reflective type to sense 
objects at 50mm max. The thru-beam 
has a 300mm max. distance. 

SMALL OBJECT DETECTION: Both the 
thru-beam and diffuse reflective types 
will detect objects as small as 0.3mm 
in size. 

VERSATILE CONTROL AMPLIFIERS: 3 
types of DC amplifiers with NPN/PNP 
selectable output; with response times 
of lms or 3ms. Two types of AC 
amplifiers with relay contact output; 
with 20ms response. Both types are 
available with optional 3 mode, 
selectable time delay. 

LOW COST: Sensors are $40.00 ea. without 
the amplifier. 


for a catalog contact: 


RAMCO ELECTRIC CO. 
P.O. BOX 65310, 1207 MAPLE ST. 
WEST DES MOINES, IOWA 50265 
TELEPHONE: (515) 225-6933 

FAX: (515) 225-0063 
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two orders of magnitude faster than 
the vendor’s previously highest per- 
forming scopes. They also perform 
several functions that the earlier 
products could not; for example, 
they can present simultaneous dis- 
plays of waveforms and their spec- 
tra and update them “live” at 
approximately 20 x /sec. 


Among the features made possi- 
ble by signal processing is the abil- 
ity to dejitter waveforms. The in- 
struments automatically time-shift 
newly acquired data sets to provide 
the best fit with a stored reference 
waveform. The result is a jitter-free 
display. The instruments provide 
very deep waveform storage. Each 


waveform can comprise as many as 
32k samples. All units contain non- 
volatile storage for 258,560 sam- 
ples. As an option, you can add stor- 
age for more than 450,000 addi- 
tional samples. Both DSA instru- 
ments accommodate three plug-in 
units. Without plug-ins or options, 
2-channel DSA 601 mainframe, 
$21,025; 4-channel DSA 602, from 
$27,125. 

Tektronix Inc, Box 500, Beaver- 
ton, OR 97077. Phone (800) 835- 
9433. 
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SOURCE/MEASURE UNITS 


The Models 236 and 2387 source/ 
measurement units combine the ca- 
pabilities of a DMM, an electrome- 
ter capable of measuring 10 fA, and 
a 4-quadrant de power source that 
can also generate arbitrary wave- 
forms. You can use the instruments 
on a benchtop or mount them in an 
equipment rack; they are just 3’4 
in. high. They can force currents 
as small as 100 fA and voltages as 
small as 100 pV. Voltage-measure- 
ment resolution is 10 nV, and basic 
accuracy is 0.03% of reading. To re- 
duce noise, the units permit 
guarded 4-terminal operation and 
can both integrate and average 
measurements. To find small devia- 
tions about a large value, the units 
suppress (automatically subtract) 
offsets as large as 1100V or 110 mA. 

The instruments can acquire 1000 
values/sec and store them in an in- 
ternal memory. You can then 
empty the memory via an IEEE- 
488 interface at a rate of 125 meas- 
urements/sec. Similarly, you can 
update the source output from the 
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_...a time-domain view of a frequency-agile signal (left) reveals little useful information. 
The new modulation-domain view on the right clearly shows the hopping sequence, settling 
times, and channel frequencies. 


TIME DOMAIN MODULATION DOMAIN 


Frequency 


Time 


7 ...no quantitative data is available from the time-domain view of a radar chirp on the 
Cf. left. However, the frequency vs time display of this single-shot event clearly shows 
chirp linearity and frequency. 
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Data-lo-Clock Jitter 


ro, ...a time-domain view of jitter shows only that the jittered data’s edge 1s constantly 
TA 1D y* changing with respect to the clock. In the modulation domain, the jitter magnitude 
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and periodic content are clear. 


HP introduces the modulation domain. 


‘Totally new measurement con- 
cepts are rare. The oscilloscope 
was one. It brought the time 
domain to voltage measurements. 
Spectrum analysis, which added 
the frequency domain, was 
another. Now, there's a break- 
through that puts you in the 
modulation domain. Dynamic 
frequency and time interval 
analysis. 

The new HP 5371A Frequency 
and Time Interval Analyzer gives 
you entirely new ways to view 
_ dynamic signals. Views that 
_ simplify and speed analysis of 
transient signals, modulation, 
and frequency stability. As well 
as time transients, jitter, and 
timing relationships between 
signals. If you're designing equip- 
ment for communications, radar, 
mass storage, data processing, 
and ATE, the HP 5371A gives you 
new insights for faster trouble- 
shooting and characterization. 


...agile radio 
measurements 
that | were impossible 
until now. 


Say goodbye to static back-to- 
back and ‘‘golden unit’ testing 
that’s been costing you time 
and money without delivering 
the quantitative measurements 
you need. 

Complete characterization of 
hopping radio transmitters is 
easy for the HP 5371A. Its 
dynamic single-shot capability 
captures hopping sequence, 
carrier frequencies, and modu- 
lation. Then it displays signals 
in a frequency vs time plot for 
quantitative measurements of 
overshoot and settling time 
(valuable for VCO signals too). 
You can also examine F'M details. 
And, histogram displays give a 
clear picture of channel usage. 


C. 


.. radar signal 
characterization in a snap. 


Because the HP 5371A captures 
single-shot events and performs 
fast statistical computations, you 
can simply and inexpensively 
characterize pulse parameters 
that affect target resolution, 
range, and accuracy. 

There's no easier way to 
analyze chirp linearity or phase 
coding than the direct measure- 
ments of frequency vs time in 
the modulation domain. And 
histogram plots of pulsewidth 
jitter and pulse repetition fre- 
quency give you quantitative 
and reliable measures of system 
performance. Expensive and 
cumbersome delay line discrim- 
inators are eliminated...forever. 


See the back page for more information. Or contact your 
local HP sales office for detailed product information. 


MODULATION DOMAIN 


precise quantification for 
performance prediction. 


The HP 5371A’s statistical 
analysis and histogram capability, 
combined with time-variation 
plots, give you a valuable new 
tool for quantifying the affects of 
jitter and wander in digital com- 
munications, data storage, and 
computer systems. 

Histogram displays and statis- 
tics of frequency or time interval 
show you quickly whether jitter 
effects are Gaussian or systematic. 
These results reveal valuable 
information leading to the pre- 
diction of bit error rate. And 
modulation domain displays 
give you a useful view of jitter 
periodicity. An FF'T of this data 
gives you a jitter spectrum. With 
the HP 5371A, you can trouble- 
shoot faster and get better 
characterization of timing jitter 
than ever before. 
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The HP 5371A..:your 
window to the modulation domain. 


As significant a development as 
the scope or spectrum analyzer, 
the new HP 5371A Frequency and 
Time Interval Analyzer is the first 
commercially available instrument 
to make continuous frequency 
measurements and display frequency 
vs time directly. It’s sure to become 
a basic tool in every R&D lab. 


Performance to match 

your measurement needs. 

dc to 500 MHz (500 MHz bandwidth 
at microwave frequencies) 

2 GHz to 18 GHz capability 
available with the HP 5364A 

up to 10 million measurements per 
second 

1 ns minimum pulsewidth 


150 ps single-shot resolution, 1 ps 
repetitive resolution 


2 mV trigger level resolution 


Powerful arming and triggering 
for measurement control. 
M Holdoff by time, events or signal edge 
M Sample by time, events or edge 


M@ Arm on any of three input channels: 
External, A, or B 


A choice of measurement 

modes and analyses. 

M@ Frequency, period, phase and time 
interval 


Positive or negative pulsewidth, duty 
cycle 


a 
M Rise time, fall time 
|| 


Time variation, event timing, histo- 
grams, statistics, limit test 


© Copyright 1988 Hewlett-Packard Co 


Plus accessories 

and HP-IB compatibility 

Of course you can combine the HP 
5371A with other test instruments 
and computers via the HP-IB for 
enhanced capability. It will also 
drive HP printers and plotters 
directly for hard-copy records. And 
a variety of accessories and options 
are available to match your 
specific application. 


Get there faster 
in the modulation domain 


Like its predecessors — scopes and 
spectrum analyzers — the frequency 
and time interval analyzer is sure 
to give designers greater insight 
into system problems, and provide 
dramatic savings in product devel- 
opment and manufacturing. That's 
the best reason yet to explore the 
modulation domain. So contact 
your local HP sales office for 
additional product information on 
the HP 5371A. Now, it’s up to you. 


¢, 
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internal memory at 1000 points/sec. 
Source settling time is 500 usec, 
and the units’ outputs are transient 
free when you turn power on or off. 
Model 237, $6295; Model 236, $4995. 
Keithley Instruments Inc, 28775 
Aurora Rd, Cleveland, OH 44139. 
Phone (800) 552-1115; in OH, (216) 

248-0400. TLX 985469. 
Circle No 675 


WAVEFORM DIGITIZER 


The AT6400 is a waveform digitizer 
that has capabilities equal to those 
of competitive units that cost three 
or four times as much. It digitizes 
two to eight channels to 14 bits at 
a combined maximum rate of 1M 
samples/sec; you can slow the rate 
in 0.25-wsee increments to 'AsM 
samples/sec and in steps of 1.6 to 
3% to 2 samples/sec. The most sen- 
sitive full-scale range is +128 mV. 
The inputs are differential, and are 


isolated from the chassis. CMRR 
exceeds 80 dB at 60 Hz. System 
noise is <3 counts p-p, and full- 
power analog bandwidth is 500 kHz. 
The unit uses your IBM PC/AT or 
compatible computer as a host; its 
proprietary interface plugs directly 
into the 16-bit bus and transfers 
data to memory using DMA. The 
maximum rate for long bursts of 
data depends on the bus speed; on 
a 10-MHz PC/AT clone, in which I/O 
operations do not slow the clock (as 
they do on faster machines), you 
achieve speeds in excess of 300k 
points/sec. With a PC/AT equipped 


with 16M bytes of RAM, you can 
record 8M samples. A trio of third- 
party software packages, Dadisp, 
Assystant, and Snapshot Storage 
Scope, are sold separately and in- 
corporate drivers for the unit. From 
less than $4000; software, $500 to 
$1000. Delivery, 90 days ARO. 
Acrosystems Corp, 66 Cherry 
Hill Dr, Beverly, MA 01915. Phone 
(508) 927-8880. FAX 508-922-5114. 
Circle No 676 


SPECTRUM ANALYZER 


The compact, 42-lb 2782 spectrum 
analyzer has a 1024 x 1024-pixel, 
nonfading, 2-color display that uses 
a CRT in conjunction with a liquid- 
erystal shutter. The device can indi- 
cate the presence of signals from 
100 Hz to 33 GHz and can perform 
direct fundamental mixing to 28 
GHz. Using external waveguide 
mixers, the analyzer can display 


ieee ee 
Be An Author! 


When you write for EDN, you earn professional 
recognition. And you earn $75 per published 


magazine page. 


EDN publishes how-to design application 
information that is read by more than 137,500 
electronics engineers and engineering manag- 
ers worldwide. That’s an audience that could 


belong to you. 


If you have an appropriate article idea, send 
your proposal and outline to: John Haystead, 
275 Washington Street, Newton, MA 02158-1630. 


For a FREE EDN Writer’s Guide—which in- 
cludes tips on how to write for EDN and other 
technical publications—please circle number 
800 on the Information Retrieval Service Card. 


EIDIN 


First in Readership among Design Engineers and 
Engineering Managers in Electronics. 
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signals at 1.2 THz. Even beyond 5 
GHz, the dynamic range exceeds 
100 dB. At 28 GHz, the resolution 
bandwidth can be as small as 3 Hz 
or as large as 10 MHz. At 18 to 20 
GHz, single-sideband phase noise is 
lower than that of some competitive 
instruments by as much as 30 dB. 
Third-order modulation products 


Cermetek’s 


Modem Components Are... 
Quick To Market 


CERMETEK 


an Cu) DATA 


When considering a modem design, selecting 
the proper modem chip set is only part of the 
solution. You must consider the type of tele- 
phone interface used, what method of error 
control and agency approval needed, either 
domestic or international. Determining these 
factors is time consuming, costly and complex. 
The solution?’ Cermetek! 


Our family of modem components allows the 
design engineer to surround a modem chip 
set, making it a complete modem, quickly and 
economically. 


So when you need part of a solution, or the 
whole modem solution, Cermetek has the 
expertise and the right answers for you. Find 
out how Cermetek can enhance your existing 
or future modem design. Call Cermetek today 
for more information or write us at: 


Cermetek 


microelectronics 


YOUR 


MODEM ss 
CHIP SET 


are —90 dBc (90 dB below carrier) 
to 6.5 GHz and —80 dBe above 6.5 
GHz. 

The menu-driven operator inter- 
face always lets you see the names 
of all menus above the current one 
in the hierarchy. A press of the 
ESC key allows you to exit from 
the current menu to one at the next 


CERMETEK 
PHONE 


LINE 
INTERFACE 


X.25 LapB, MNP Class 4 and 5, error cor- 
recting and data compression, autobaud 
speed conversion, flow control, RS-232 
interface, AT compatible command format 
driven—1890, 1891, 1892 


Telephone interface, Access Arrangement 
(DAA)—pre-approved domestic/interna- 
tional, voice data switch, 2- to 4-wire 
converter, surge protection, isolation, 
dialing feature, low cost and small size. 
1810, 1811, 1812A, 1813, 1814, 1818, 1828 


Call Toll Free Outside CA 800/862-6271 
Inside CA (408) 752-5000 

Cermetek Microelectronics, Inc. 

1308 Borregas Avenue 

Sunnyvale, CA 94088 
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higher level; from the top level, 
pressing ESC causes the menus to 
disappear and enlarges the spec- 
trum display. In addition to the soft 
keys beside the display, the front 
panel includes a dedicated numeric 
keypad, cursor keys, and three ro- 
tary control knobs. One knob al- 
ways controls frequency. You as- 
sign functions to the other knobs 
via the menu system. The unit in- 
cludes two IEEE-488 ports, simpli- 
fying the creation of control pro- 
grams that, for example, send data 
to mass-storage peripherals. 
$65,000. 

Tektronix Inc, Box 500, Beaver- 
ton, OR 97077. Phone (800) 835- 
9433. 

Circle No 677 


IEEE-488 CONTROLLER 


The Micro488A allows you to con- 
nect [EEE-488 devices to an RS- 
232C or RS-422 port that operates 
as fast as 57.6k bps. The unit can 
act as a talker or a listener on an 
IKEE-488 bus as long as 4000 ft 
that connects as many as 14 de- 
vices. To minimize traffic through 
the relatively slow serial interface, 
the unit can output stored character 
strings in response to 1-character 
commands. You can define as many 
as 100 of these “macros.” The unit, 
which uses Hewlett-Packard pro- 
gramming syntax, can also buffer 
32,000 characters. $695. 

IOTech Inc, 25971 Cannon Rd, 
Cleveland, OH 44146. Phone (216) 
439-4091. TWX 650-282-0864. 

Circle No 678 
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For System Simulation Users 
The Build-vs-Buy Decision 


Just Became Obvious. 


bulld With 
Teradyne 


As board and system complexity is growing, and 
the time-to-market window continues to shrink, simu- 
lation of systems at all levels has become a crucial 
requirement—especially with ASIC-based designs. 

Teradyne EDA makes full system simulation 
practical. No longer will your best attempt at true 
simulation be limited to a piecemeal, simulator- 
by-simulator break-up of your entire system. Now, 
you can build a highly modular, truly integrated, 
open simulation environment—one that supports 
completely interactive mixed-mode, mixed-level 
simulation through multiple simulators. 


Introducing MultiSim, The First Multi-Vendor 
Simulation Environment. 


MultiSim,’ the newest Teradyne EDA product, 
provides a software backplane that allows multiple 
simulators from multiple vendors to work concurrently 
on a single design. Now, you can build with exactly 
the simulators you want, keep all of your models and 
use the simulator that’s best for each part of the 
design. You don’t throw anything away. 

MultiSim, which runs on industry platforms, 
is the solution for system simulation at all levels, 
in even the most sophisticated design environment. 
Integrate your custom in-house simulators with 
ASIC vendor and commercial simulators, as well as 
Teradyne’s AIDA, LASAR or VANGUARD tools which 
operate in the MultiSim environment. 

For further information, contact Georgia 
Marszalek at Teradyne EDA, 5155 Old Ironsides Drive, 
Santa Clara, CA 95054, (408) 980-5200. 


y ERADY NE; 


AIDA, MultiSim and VANGUARD are trademarks of Teradyne, Inc., © 1989. 
CIRCLE NO 71 


eumaccmcnsione 


SSeS RT 


Se ee ee ee. AO, oo em ee ee 
oe a 6 = es 2 ee ee em wee ee ee 


a ee ee ee ee ee ee ee 


Now you can get world famous Wren™ disk | ae 
drives direct from your local distributor. | : 

Designed for Original Equipment Manu- 
facturers (OEM), Wren drives are used 
in many of the most popular PC’s and work- 
stations. They set the high-performance 
standards for 514" drives. 

With capacities from 50 MBs to 
1.2 GBs and industry standard ST506, 
SCSI, ESDI and PC-AT interfaces, 
there is a Wren solution for 
your needs. 


Quality you can count on. 

Imprimis is the world’s leader 
in 54" high-performance, high 
capacity disk drives. The complete 
line of Wren drives feature field 
proven MTBF in excess of their 
40,000 hr. specification. ie petttud 
PC-AT compatible 4 

Wren PC-AT models offer capacities from 65 
to 380 MBs in a half-height form factor. A true 
1:1 interleave provides faster data 
access. Wren provides the ultimate aes 
price/performance ratio for seas fut) | tntertaclle 


: ; (UF)/(F) 
AT-compatible microcomputer users. aren 7200/1050 1 *SCST_1 16.0] 


Easy IBM PC, XT and AT installation wrenvi | 768/676 — *SCSI 
766/676 | ESDI 


Several models come in “kits?” WREN VI 


Kits contain everything you'll need to 
install the drive, plus easy-to-follow WREN VI H/H 
instructions. Installation takes less 
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All RLL models are certified at the 
factory using RLL controllers so you Toni; 
7 / 
can be sure they'll work on your system. | WREN III 182/160 
106/94 
For the authorized distributor nearest you call: WREN Til H/H 106/94 
Arrow Electronics: 
Industrial OEM 1-800-777-ARROW WREN II 
Commercial Resellers 1-800-323-4373 
Anthem Electronics: 
Northwest Region 1-800-359-3502 WREN II H/H 
Central Region 1-800-359-3517 


% : 'y ti e H/H ~ Half Height Models. (UF) Unformatted Capacity. (F) = Formatted Capacity 
Easter n Region 1-800-359-3511 at 512 Bytes/Sector. All WREN Disk Drives have 40,000 hours MTBF. *Apple Mac 
Southwest Region 1-800-359-3501 
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Get the high-performance edge... 
Wren disk drives from Imprimis. 


Authorized Distributor Sales Offices 


Alabama 
Huntsville 
Arrow 205-837-6955 
Anthem 205-883-0829 
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Phoenix 
Arrow 602-437-0750 
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Anthem 602-966-6600 
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Anthem 818-775-1333 


Irvine 
Anthem 714-768-4444 
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Boston 
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Ohio 
Cleveland 
Arrow 216-248-3990 


Columbus 
*Arrow 614-436-0928 


Dayton 
Arrow 513-435-5563 
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Tulsa 

Arrow 918-252-7537 
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HANDHELD DSO 


The 222 digital-storage oscilloscope 
(DSO) has a 10-MHz bandwidth and 
is small enough to fit in your tool- 
box. With its built-in battery, the 
scope weighs 4'2 lbs and measures 
34x 6%4x10 in. Each of the two y- 
axis inputs is ohmically isolated 
from the other input and the chas- 
sis. The scope samples to 8-bit pre- 
cision at 10M samples/sec; at fast 
sweep speeds, it automatically 
switches to equivalent time sam- 
pling. Despite its small size, the 222 
incorporates many conveniences 
found in full-size DSOs—for exam- 
ple, storage and recall of control 
setups. An RS-2382C port allows you 
to control the scope from a remote 
terminal or computer and lets you 
upload captured waveforms. $2350. 
Tektronix Inc, Box 1700, Bea- 
verton, OR 97075. Phone (800) 426- 

2200. 
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VXIBUS COMPUTER 


The EPC-2 is a complete 80386- 
based personal computer in a dou- 
ble-width, C-size VXIbus (VME- 
bus extensions for instrumentation) 
module. The plug-in unit includes 
a 1.44M-byte 3’4-in. floppy-disk 
drive, a 40M-byte SCSI-interfaced 
hard disk, a CRT controller that 
conforms to the VGA (video graph- 
ics array) standard, a parallel port, 
two RS-232C serial ports, a key- 
board port, and an IEFEE-488 port. 
The unit can combine the functions 
of a system controller, a VXI slot 
0 device, and an IFEE-488 bus con- 
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troller. In a package called the 
EPC-2000, the vendor includes a 
keyboard, MS-DOS 3.3, Windows/ 
386, a link for migration of pro- 
grams from a PC to the EPC-2, and 
a group of software packages collec- 
tively called EPConnect 2.0. 
EPConnect defines a human inter- 
face and a program interface to the 
VXIbus. It provides both develop- 
ment and run-time support. EPC- 
2000, $9550. 

Radix Microsystems Inc, 19545 
NW Von Neumann Dr, Beaverton, 
OR 97006. Phone (800) 950-0044. 
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UNIVERSAL SOURCE 


The HP 3245A combines a bipolar 
de voltage/current source with an 
arbitrary-waveform generator that 
has a 4.3-MHz sample rate and pro- 
duces 1-MHz waveforms. You can 
set the de outputs with 6'4-digit 


precision. Maximum voltage is 
+10.25V and maximum current is 
+100 mA. You can define wave- 
forms with as many as 2048 points 
and store multiple waveforms in 
nonvolatile RAM. An optional soft- 
ware package includes a library of 
standard waveforms and facilitates 
waveform definition, capture, modi- 
fication and playback. With one 
channel, $4200; with two channels, 
$6700; software, $400. 
Hewlett-Packard Co, 19310 
Pruneridge Ave, Cupertino, CA 
95014. Phone (800) 752-0900. 
Circle No 681 


1M-BIT DRAM TESTER 


The RAMcheck 1-Meg Adapter 
works with the vendor’s RAMcheck 
tester and Speed Verifier to per- 
form functional and dynamic tests 
on 1M-bit dynamic RAMs config- 
ured both as 1M-bit x1 and 256k- 
bit x 4 devices. The 3 X5.5 X 1.5-in. 
adapter, which weighs <1 lb, con- 
nects to the similarly sized 
RAMcheck unit. It automatically 
identifies the type of device you 
place in its zero-insertion-force 
socket, then performs a test in 4 
to 7 sec. A 7-segment LED display 
on the RAMcheck unit indicates the 
device’s condition. When used with 
the speed verifier, the adapter and 
the RAMcheck unit permit you to 
determine a device’s access time. 
$199. 

Innoventions Inc, 11000 Stan- 
cliff Rd, Suite 150, Houston, TX 
77099. Phone (713) 879-6226. 

Circle No 682 


eS ee 
Be An Author! 


When you write for EDN, you earn professional recognition. And you earn $75 
per published magazine page. 


EDN publishes how-to design application information that is read by more than 
157,500 electronics engineers and engineering managers worldwide. That’s an 
audience that could belong to you. 


If you have an appropriate article idea, send your proposal and outline to: 
John Haystead, 275 Washington Street, Newton, MA 02158-1630. 


For a FREE EDN Writer’s Guide—which includes tips on how to write for EDN 
and other technical publications—please circle number 800 on the Information 
Retrieval Service Card. 
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Instruments 


8-CHANNEL DSO 


The PSO 7010 8-channel waveform 
digitizer incorporates a 10-MHz, 
80286-based PC and includes a 14- 
in. high-resolution color monitor, 
thus creating an 8-channel digital 
storage scope. The system can in- 
clude as much as 8M words of wave- 
form memory; word length can be 
8, 10, or 12 bits. The maximum sam- 
pling rate is 20M samples/sec. The 
unit includes a 1.44M-byte 37%-in. 
floppy-disk drive and can run all 
MS-DOS-based software, including 
programs that perform mathemati- 
cal operations on stored waveforms. 
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Such operations include addition, 
subtraction, multiplication, divi- 
sion, integration, smoothing, and 
computation of FFTs. $10,000 to 
$18,000. Delivery, four to six weeks 
ARO. 

Krenz Electronics, 940 Calle 
Amanecer, Suite P, San Cle- 
mente, CA 92672. Phone (714) 361- 
6866. FAX 714-361-6867. 

Circle No 683 


PC TESTER 


The Posteard is a half-length card 
that plugs into the IBM PC bus and 
performs a series of power-on self- 
test routines that pinpoint problems 
in “dead” PCs—even in ones that 
won’t load the DOS. One of the rou- 
tines is a burn-in loop that runs con- 
tinuously to locate intermittent 
problems. The card works in IBM 
PCs, PC/XTs, PC/ATs, PS/2 Model 
30, PS/2 Model 30 286, and 80386- 


based systems. It is compatible 
with the vendor’s Modular BIOS 
(basic input/output system) and the 
BIOS of another vendor. Extended 
diagnostics test a computer’s base 
memory, video functions, rigid and 
flexible disk drives, parallel and se- 
rial ports, keyboard, math copro- 
cessor, and extended memory. 
$399. 

Award Software Inc, 130 
Knowles Dr, Los Gatos, CA 95030. 
Phone (408) 370-7979. FAX 408- 
370-3399. 

Circle No 684 
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COMPUTERS AND 
PERIPHERALS 


Add-in 


graphics boards 


available tor three major 


As powerful microprocessors 
such as the 80386 and 68030 
become commonplace in PC/AT- 
bus, VMEbus, and Multibus | and 
ll systems, these systems re- 
quire equally powerful graphics 
boards. 
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buses 


Margery Conner, Regional Editor 


A 


year ago, you had next-to-no 

boards to choose from if you 
needed a fast, high-resolu- 
tion graphics processor for your 
VMEbus or Multibus I or II system: 
These chips were mostly found on 
graphics boards designed for the 
PC/AT bus. But today you can 
choose from a wealth of fast, high- 
resolution graphics boards for all 
three buses. 

Deciding on a board for the PC/ 
AT bus may be more difficult than 
for the other buses due to the ex- 
pected emergence of the 8514/A 
adapter board as an industry graph- 
ics standard by the end of this year. 
(For a representative list of add-in 
graphics boards for the PC/AT bus, 
see Table 1.) This board offers 256 
colors and a resolution of 1024 x 768 
pixels—specs that are respectable 
rather than impressive. But 
1000 x 1000 pixels is probably the 


minimum resolution practical for 
workstation-based CAD/CAE appli- 
cations, and the 8514/A’s specs 
mark the first time a resolution ap- 
proaching this minimum has been 
available as an industry-accepted 
standard for IBM-compatible PCs. 
And standards mean everything 
when it comes to ensuring a board’s 
success in the PC/AT-graphics mar- 
ket. Consider, for example, that 
PC/AT-bus graphics boards based 
on Texas Instruments’ TMS34010 
graphics processor have been avail- 
able for more than 18 months, yet 
none of the graphics software inter- 
faces for the boards—from such re- 
spected graphics companies as 
Number Nine, Matrox, and Graphic 
Software Systems (Beaverton, 
OR)—has become a widely accepted 
graphics standard. Texas Instru- 
ments, no doubt seeing this lack of 
a software-interface standard as 
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rakeweetas 
2 ii ‘ 


limiting sales of 34010-based 
boards, has responded by develop- 
ing the Texas Instruments Graphics 
Architecture (TIGA). 

TIGA comprises a library of 
graphics primitives—such as draw- 
ing a circle—for the 34010. Because 
the 34010 is programmable, it can 
command display hardware to draw 
a circle in an almost unlimited num- 
ber of ways. This capability gives 
you great flexibility but makes 
writing the interface between an 
application program and the 34010 
processor a formidable task. By 
standardizing graphics primitives in 
TIGA, TI has made porting the 
34010 to application programs a 
straightforward task. 
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You can hedge your bet on the 
probable 8514/A standard by using 
TIGA with TI’s 8514/A emulation 
software: 34010-based boards run- 
ning the TIGA interface and 8514/A 
emulation software will appear to 
8514/A application software to be 
8514/A boards. You can expect to 
hear multitudes of claims from the 
8514/A-clone manufacturers that 
the hardware copy of the board is 
faster than the software emulation 
and counterclaims from TI that us- 
ing TIGA and 8514/A emulation 
software results in unlimited flexi- 
bility and no appreciable speed loss. 
Regardless of how or if these claims 


are resolved, the 34010 emulation 
Text continued on pg 116 


VMEbus 1024 x 1024-pixel, 256-color board, 
based on National Semiconductor's RGP 
graphics-processor chip set (Heurikon Corp) 
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RESOLUTION GRAPHICS BOARDS FOR THE 


—REPRESENTATIVE HIGH 


BLE 1 
PC/AT BUS 


TA 


(BYTES) 


MEMORY 


PIXEL 


MANUFACTURER/BOARD NAME | RESOLUTION | CO 


GRAPHICS* ied all at 
LORS |PROCESSOR| DISPLAY | PROGRAM 


VGA-COMPATIBLE 
CUSTOM CHIP PER- 
FORMS BITBLTS 


* 


COMMENTS 
OPTIONAL $599, 512k- 
BYTE VIDEO RAM. 
USES 1M-BIT DYNAMIC 
RAMS. 

INTERLACED AND 
NONINTERLACED. 
INTERLACED AND 
NONINTERLACED. 


EGA-COMPATIBLE. 
VGA PASS-THROUGH. 


ALSO AVAILABLE FOR 
MICROCHANNEL BUS. 


PRICE 
$8995 
$3495 


512k-4M | $3235-4195 


VIDEO RAM 
OVERLAY 


16 OR 256 
16 OR 256 


1024x768 
1280x1024 
1024x1024 
1280x1024 
1280x1024 
1280x1024 
1024x768 
1600x1200 
1280x1024 
1280x768 


1024x768 


ENERTRONICS RESEARCH INC 
B 


AUTOROUTE 1024 
MICROFIELD GRAPHICS INC 


ADVANCED GRAPHICS 1024 
V8 


COMPAQ COMPUTER CORP 
IMAGRAPH CORP 

TH210 SERIES 

IMAGE 32 

NUMBER NINE COMPUTER 


CORP 
PEPPER PRO1024 


PEPPER 1600 
PEPPER PRO1280 
PEPPER SGT PLUS 
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ACRTC-based boards can create shapes at high 


TMS34010, 2901 


speeds—often as fast as 34010-based boards. However, 


ACRTC graph 


those of programmable graph 
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set has a master raster graphics processor and one 


bitblit (bit block transfer) process 


bit plane. The dedication of one BPU per bit plane 


enables the processor to run at very fast speeds for 
applications, such as bitblits, that benefit from a paral- 


lel rather than a serial architecture. 


ics primi- 


One graphics board designed for VMEbus systems, 
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SRESS: 


-based boards vary 


Graphics boards based on the 34010 have 
been available for the PC/AT bus for 
more than a year, but no graphics 
interface has emerged as an industry 


standard. 
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AT-bus system 


of 34010 
support of TIGA. Some, such as Compaq, 


Manufacturers 


that their boards will run under TIGA, but the buyer 
must purchase TIGA and install it. Other vendors, 
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of manufacturers’ support, you can usually CA) Advanced Graphics Ch 


assume that a 34010-based board will run TIGA. 


gardless 


Another graphics IC that’s popular for PC/AT-bus 
add-in graphics boards is Hitachi’s (San Jose, CA) 


ACRTC. One of the first intelligent graphics control- 
lers, the ACRTC is a hard-wired graphics processor— 


that is, the processor can implement a graph 


tive, such as drawing a line or a circle, in only one 


ics primi 


way. Because the graph 
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TABLE 2—REPRESENTATIVE HIGH-RESOLUTION GRAPHICS BOARDS FOR THE 
VMEBUS 


MANUFACT URER/BOARD NAME RESOLUTION COLORS | PROCESSOR DISPLAY — | | PROGRAM | : 


AMERICAN ELTEC 
OPAC 


_ ae COMMENTS  —_- 


THREE OPACs CAN BE 
CASCADED TO PRO- 
VIDE 24 BITS OF 
COLOR. 


2M $4600 OR 


$5600 


1280 x 1024 | 16 OR 256; 2 QPDMs 


$1700 
ce 


1024 x 2048 
1024 x 1024 


HRG-2 
PIG , 
EUROPEL SYSTEMS: . - _ _ | 
OPAL 2 2048 x 2048 


FORCE COMPUTERS | INC. 2 
AGC-2 1024 x 800 ACRTC_ $2995 


GRAPHIC | TRATEGIES INC” 
VGME-34010 
VGME6408—t—i‘(<‘é*#O_sCO#O#C(S «OBA O1004~ 
VGME-1024 | 1024 x 10204 


24 x 1024 | 1 7 = | Se 
GREEN SPRING COMPUTERS 
INC 
VME 360 1024 x 1024 34061 512k $625-850 | SINGLE-HEIGHT 
BOARD. 


HEURIKON INC ~~ | 
HK85/VGRP | 1024 x 1024 


IMAGRAPH CORP : | 
VME GRAPHIC PLUS SERIES | 1280 x 1024 1160R256| ACRTC $5195-5495 
dal 


1280 x 4024 


| AS MANY AS THREE 
BOARDS CAN BE 
CASCADED. 


-VME.GCC | 1280 x 1024 $2605 2BOARDSET = 
VME-GCM 4280 x 1024 soy 2-BOARD SET 


IRONICS INC : 
IV-1651 1024 x 1024 7220 $1035 


LITTLE Ms F es INC | 
_ WGI a 


$1675.9875 TWOONBOARD™ 
PROMS CAN STORE : 
USER PROGRAMS. __ 


| 1024 x 768 


| | weit RAM 


uarnox INC | oe 
VG-1281 1280 x 1024 34010 2M-4M $5495-7495 


METACOMP INC 


2-BOARD SET IN- _ 
| CLUDES ONBOARD 
68020. | 


1280 x _'0e4 16 OR 256 : 


- 1280V-GDP- 1280 x 1024 |16 OR S 


MOTOROLA INC 
MVME395 1280 x 1024 256 34010 2M $4995 
MVME393 1024 x 2048 16 34010 2.5M $2495 CONTROLS A MAX- 
(MAX) IMUM OF FOUR 
GRAPHICS DISPLAYS. 


—OMNICOMP GRAPHICS CORP = 
_ OMNI 8600 GDC _ 1600 x wo] ase a 


~ PARACOM INC 

GDS 1024 x 768 1M $5090-5590 | PARALLEL PROCES- 
SING ARCHITECTURE 
REQUIRES $595 BUS 
ADAPTER. 


_ PARALLAX ‘GRAPHICS INC 
VIPER © 


OPTIONAL VIDEO. INS 
PUT CARD AVAILABLE. 


| 1280 x 1024 146-BIT PRo- | 
PRIETARY | | 


| PROCESSOR| 


PSI-TECH INC 

VME/2T 1280 x 1024 68020 $7000 2-BOARD SET, SECOND 
68020 HANDLES: vO. 

RASTER GRAPHICS INC is 

RG703 1024 x 34010 . 


TADPOLE TECHNOLOGY INC 
TPAGCV 1280 x 1024 256 TWO QPDMs 4M $9995 


*34010=TEXAS INSTRUMENTS’ TMS34010, 34020=TEXAS INSTRUMENTS’ TMS34020, ACRTC=HITACHI’S HD63484, AGCS=NATIONAL 
SEMICONDUCTOR’S RGP AND BPU, QPDM=AMD’S AM95C60, 7220=NEC7220, 34061=TEXAS INSTRUMENT’S TMS34061, 68020=MOTOROLA’S 
68020, T800=INMOS’S T800 TRANSPUTER, 29116=AMD’S AM29116. 
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For more 2 information . ee 


Rar more information o on oe bene, sich as abe discussed in this ae eels ne aor purebers on the 


Information Retrieval Service card or use EDN’: 


— ee aed let them know a : saw their products in EDN. 


pee con 
1750 Junction Ave 
- San Jose, CA 95112 
(408) 436-9700 © 
FAX 408-436-9706 
as 428 - 


Ameren Eltec Inc 
| 5698S Marengo | 
_ Pasadena, CA 91101 
(818) 449-1558 
_ FAX 818-578-0054 | 
_ Circle No 429 


Compaq Computer Corp | 
20555 FM 149 © _ 
Houston, TX 77070 _ 

(718) 370-0670 

Circle No 430 


Control Systems Inc | 
2675 Patton Rd 
_ Saint Paul, MN 55113 
(612) 631-7800 
Circle No 431 


_Enertronics Reccarch Ine 
_5 Station Plaza 
- 1910 Pine St : 
_ Saint Louis, MO 63103 
| (814) 421-2771 
ees No 432 


: Europel Systeme Ltd | 
_ § Vo-Tec Centre, Hambridge Ln 
Newbury, Berkshire xGu SIN UK 
(44) 635 31074 | 
FAX 44-635-31070 
Circle No 433 


In the US,cal: es 
C&C Technology Inc 
_ Bldg 9, Unit 60 
245 W Roosevelt Rd © 
West Chicago, IL 60185 
(812) 231-0015 
FAX 312-231-0345 
Circle No 434 


Force Computers Inc 
3165 Winchester Blvd _ 
Cambell, CA 95008 
(408) 370-6300 | 

_ FAX 408-374-1146 © 

_ Circle No 435 


Genoa Systems Corp 
75 E Trimble Rd 
San Jose, CA 95131 
(408) 432-9090 
Circle No 436 
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Grapbie Strateries Ine 
_ 549 WeddellDr _ 
_ Sunnyvale, CA 94086 
(408) 745-6500 © 
FAX 408-744-0235 
: Cirele ae : 


oo Computers : 


1204 O’Brien Dr 


_ Menlo Park, CA 94025 

ibe ——“‘i‘CO 

_ FAX 415-827-3808 es—it«ws 
: Circle No : 


Geudion 


3201 Latham Dr © 


Madison, WI 537 13 
(608) 271-8700 


TLX 469532 — 


Circle No 439° 


Imagraph Corp 


11 Elizabeth Dr 


_ Chelmsford, MA 01824 — 
(508) 256-4624 


FAX 508-250-9155 ie . 


oe, cs 440 


intercied & Solutions SS 
1140 Ringwood Ct 


‘San Jose, CA 95131 


(408) 943-1902 — _ 
Circle No 441 . 


Ironics Inc 
798 Cascadilla St _ 


Ithaca, NY 14850 © 
_ enn ££. 
_~=AX 607-272-5787 |. 


Circle No. 442 


Little Machines _ 


11010 Roselle St — 


San Diego, CA o2121 
(619) 452-3897 


Circle No 443 


Matrox Blectronic Systems Ltd 
1055 St Regis _ 
‘Dorval, Quebec 
Canada H9P 2T4 


(514) 685-2630 
FAX 514-685-2853 
Circle No 444 


_Metacomp Inc 


15175 Innovations Dr 
Bldg A 


San Diego, CA 92128 


(619) 673-0800 


Circle No 445 


Microfield ics ioc | _ 


s Express Request service. When ce contact Jake of the Seed 


PsiTech 


9825 SW Sunshine Ct _ _ 18368 Bandilier Circle 
Beaverton, OR 97005 -_ Fountain Valley, CA 92708 
(603) 626-33938—i‘( Wt (714) 964-7818 
TLX 3777991 FAX 714-968-7884 
Circle No 446 Circle No 455 
Micro Industries Inc _ Raster Graphics Inc | 
691 Greencrest Dr Box 5157 
Westerville, OH 43081 Bend, OR 97708 
(614) 895-0404 © _  . (508) 388-2584 
Circle No 447 | FAX 508-388-8249 
_Oete No 456 | 
Microway 
Box 79 @ |. Renaissance GRX Inc 
Kingston, MA 02364 _ Cedar Park _ 
(508) 746-7341 | _ 2265 116th Ave NE 
FAX 508-746-4678 __ Bellevue, WA 98004 
Circle No a5 _ (206) 454-8086 _ 
Circle No 457 
Motorola inc : _ 
Microcomputer Div _ Tadpole Technology Inc 
2900S Diablo Way ssw 1601 TrapeloRd 
Tempe, AZ 85282 == ~—~—sOTWaailtham, MA 02154 
02) 4982000—i“‘(<‘CS(;*”#*~*C‘«HVOO-SSOGC 
Circle No — _——SOFAX 617-890-7573 
ses ee ss 458 
Number Nine Computer Corp / | _ 
725 Concord Ave — _ Secs | 
Cambridge, MA 02138 2606 Branchwood Dr | 
(617) 492-0999 Greensboro, NC 27408 _ 
FAX 617-864-9329  --s»-s—s—s (919) 288-0520 
Circle No a  - eee 459 | 
Omnicomp Graphics C Com Western Digital Imaging | 
1734 W Belt N | 800 E Middlefield Rd ss. 
Houston, TX 77043 Mountain View, CA 94043  . 
(713) 464-2990 (415) 950-3353 _ 
FAX 713-827-7540 FAX 415-968-1747 
Circle No 451 ee | Circle No 460 © 
Paracom Inc _ 
Bldg 9, Unit 60 
245 W Roosevelt Rd 
West Chicago, IL 60185 . / 
(312) 231-0015 VOTH | 
FAX 312-231-0345 VOTE _ 
Circle No 452 Please also use oie Information Ss 
/ Service card to rate this article (circle 
Pea Grphiccionn | OOO 
2500 Conia St “ High interest 318 
Santa Clara, CA 95051 Medium Interest 519 
(408) 727-2220 Low Interest 520 
FAX 408-980-5139 
Circle No 453 
Pixelab Inc 
4513 Lincoln Ave 
Suite 105 
Lisle, IL 60532 
(312) 960-9339 
FAX 312-960-9396 
Circle No 454 
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TABLE 3—REPRESENTATIVE HIGH-RESOLUTION GRAPHICS BOARDS FOR 


MULTIBUS | AND Il 


MULTIBUS| pyc, 


MANUFACTURER/ 
BOARD NAME 


Th) 


MATROX 
MG-1281 
MMG-1281 


1280x1024 
1280x1024 


CORP 


2400 GDS 1280x1024 


GRAPHICS* 


| 1 | I | RESOLUTION | COLORS | PROCESSOR | DISPLAY | PROGRAM 


MEMORY (BYTES) 
PRICE 


34010 
34010 


2-BOARD SET, GRAPHICS 
DATABASE MANAGER 
HARDWA 


*34010=TEXAS INSTRUMENTS’ TMS34010, 68020=MOTOROLA'S 68020, ACRTC=HITACHI’S HD63484. 


PC/AT bus 1024 x 768-pixel, 256-color graphics board, based on the 
TMS34010 graphics processor (Western Digital Imaging) 


Omnicomp Graphics’s 8600 GDC, is the only one that 
boasts the new TMS34020 graphics processor. The 
34020 is the next generation of the 34010 and maintains 
software compatibility with its predecessor. The chip 
has 32-bit-wide data and address buses and implements 
bitblits in hardware—the 34010’s software bitblits 
were criticized by some graphics programmers as too 
slow. If your application requires floating-point calcula- 
tions, consider the 8600 GDC’s optional TMS34082 
40M-flops floating-point coprocessor. 

Multibus I and II have a smaller selection of boards 
than the other buses. (For a representative list of add- 
in graphics boards for Multibus I and II, see Table 3.) 
CAD/CAE demands fuel the need for more powerful 
systems processors and, consequently, for correspond- 
ingly powerful graphics boards. The smaller selection 
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of high-resolution graphics boards for Multibus I and 
IT is due to the fact that, unlike the PC/AT bus and 
VMEbus, there are no workstations based on these 
buses to demand higher resolutions for CAD/CAE 
work. 

Because of the probable emergence of the 8514/A 
as a graphics standard and the huge number of PC/AT- 
bus-based systems, you can expect to see the 8514/A’s 
resolution of 1024x768 pixels become popular for 
VMEbus- and Multibus I- and II-based systems as 
well. And as the 8514/A becomes a standard, its pricee— 
as well as the price of 8514/A clones and other graphics 
boards with comparable resolutions—should drop. 


References 


1. VMEbus International Trade Association, “VMEbus 
Compatible Products Directory,” October 1988. 

2. “T’MS34010 Third Party Guide,” Texas Instruments, 
Dallas, TX, January 1989. 

3. Conner, Margery, “Graphics engines,” EDN, March 4, 
1987, pg 112. 


Article Interest Quotient (Circle One) 
High 518 Medium 519 Low 520 


EDN July 20, 1989 


ONLY ONE PLACE WE KNOW 
HAS A GREATER SELECTION 
OF MINIATURES. 


Sony introduces the most complete selection —_To get this incredible selection of OEM 


of miniatures available this side of Oz. cameras, remember, there's no place like 
High resolution, CCD, color and Marshall We're Sony’s largest 
B&W OEM video cameras. ) wee § §6cistributor With more 


All built to perform a rainbow of 
tasks that include machine vision, 
robotics, image processing, pack- 
aging, surveillance, and more. Plus, 
with the lenses these cameras of- 
fer, you can focus in on an entire 
production facility. 
Or a lion’s whisker. 


miniatures than anyone. Ready 
to ship immidiately from over 
40 locations nationwide. 

Even Kansas. 


(‘Authorized Locations) 


AL Huntsville (205) 881-9235* CO Denver (303) 451-8383* KS Kansas City (913) 492-3121" NJ N. New Jersey (201) 882-0320* OR Portland (503) 644-5050* San Antonio (512) 734-5100* 
AZ Phoenix (602) 496-0290" CT Connecticut (203) 265-3822" Wichita (316) 264-6333* Philadelphia (609) 234-9100* PA Philadelphia (609) 234-9100* UT Salt Lake City (801) 485-1551" 
Tucson (602) 790-5687* FL Ft. Lauderdale (305) 977-4880* MA Boston (508) 658-0810" NY Binghamton (607) 798-1611" Pittsburgh (412) 963-0441" WA Seattle (206) 486-5747* 

CA Irvine (714) 458-5301" Orlando (407) 767-8585* MD Maryland (301) 622-1118" Long Island (516) 273-2424* TX Austin (512) 837-1991" WI Wisconsin (414) 797-8400* 
Los Angeles (818) 407-4100* Tampa (813) 573-1399* MI Michigan (313) 525-5850* Rochester (716) 235-7620* Brownsville (512) 542-4589* In Canada: G.S. Marshall Co. 
Sacramento (916) 635-9700* GA Atlanta (404) 923-5750* MN Minneapolis (612) 559-2211 + OH Cleveland (216) 248-1788" Dallas (214) 233-5200* Montreal (514) 683-9440* 
San Diego (619) 578-9600* IL Chicago (312) 490-0155* MO St. Louis (314) 291-4650* Dayton (513) 898-4480* El Paso (915) 593-0706* Ottawa (613) 564-0166" 

San Francisco (408) 942-4600" IN Indianapolis (317) 297-0483" NC Raleigh (919) 878-9882" Westerville (614) 891-7580* Houston (713) 895-9200* Toronto (416) 458-8046" 

EDN July 20, 1989 CIRCLE NO 74 12] 


EE 


We've captured the keyJ/to image capture technology 


in three highly-integrated new devices. tizers—the [{¢4a single-channel device for gray scale 
applications and the yrs triple-channel device for color 
applications. 

Ready! Focus! Fire! Flexible architectures are the key. Take filtering— 
We did. And we nailed the target. Now, Brooktree is your favorite subject, right? We make it easy for you to use 


the right filter for your application, and place it anywhere 


What’s Hot in Image Digitizing. 

We turned our D/A expertise inside out and devel- in the signal path. Use multiple filters or a single fil- 
oped the A/D front end that just might fuel the next big ter—it’s up to you. 
wave in PC and workstation demand. Simply put, At the back end, the programmable DACs give 
we make it easy, economical and smart to add you complete control over your image. Video levels 
not exact? Want to avoid adding a video amplifier? 
The [yan and [yrer}aigitize 0.7 to 1.2v video signals, 
and on-chip DACs allows adjustment of the top/bottom of 


the A/D reference ladder. So contrast enhancement or 


image capture capability to your system. Now. 
Our focus on imaging has created a team 
of highly integrated devices, here today, 
awaiting your command. 
Start with our flash 8-bit A/D converter. It pro- 
vides the base technology for our two new Image Digi- 


adjustment for different or nonstandard video levels are 
easily done under MPU control. 


TheL:jr4yh is the monolithic CMOS single-channel, 8- 
bit device with the features you need. Four input video 
sources. Sync detection with TTL compatible sync output. 


DC restoration. Programmable gain/offset. 256x8 


to RGB REF + 
through op 
amps 


to RGB REF - 
through op 
amps 


lookup table RAM for gamma correction 
removal, contrast enhancementorthresholding 


Sync,, Sync, O 
In RVID,, RVID, 
GVID,, GVID, © 


and a standard MPU interface. 

All in a 44-pin PLCC. on they 
TheL}eek is its color companion. It’sa “*. 

monolithic CMOS triple channel 8-bitdevice ," 


d O B,-B, 
Zero 


1 
++——0 Red Clock 


that digitizes three channels of video signals, gen- “hele o 1 —osreen io 
erating up to 24 bits of color pixel information. = “~,-.tachwxbaat 
Use the Bt253 for 24, 15 or 8-bit color ae 
applications. It provides for extensive MPU control and oe 
W 10, 
supports two video sources. All in an 84-pin PLCC. : 
highly 
Couple theirs with our|:}C74) True Color RAMDAC ieee 


to capture and display 8-bits each of RGB. 


yooktree 


Feeling especially creative? Our 8-biti:j741.:) is ideal 
for unique designs. Tailored for video, it also supports DC 
restoration, on-chip reference, and digitizes 0.7v to 1.2v 


video signals. 

And that’s just the beginning. Look for us to 
expand our building block approach to image 
capture—color correction, genlock solutions... 

Get What’s Hot. Get into Image Capture. 
It’s Breakthrough Time again at Brooktree. And 
you're invited. For our FutureViewer and com- 
plete product details, call 1-800-VIDEO IC. 
Brooktree Corporation, 9950 Barnes Canyon 
Rd., San Diego, CA 92121 
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§ | Handshake 
e}] /nterlace 


Microprocessor 


Flags Control 


Control 


Introducing IDT’s BiFIFOs 


BiFIFOs bus match 
efficiently 

Applications where a high- 
performance 32-bit RISC processor 
must talk to 8- or 16-bit peripheral 
controllers need IDT’s new BiFIFO 
to minimize system chip count. 
IDT‘s bus matching bidirectional 
FIFOs make the ideal zero wait state 
connection between state-of-the-art 
processors and peripherals. 

The BiFIFO integrates 18-bit to 
9-bit bus matching logic and two full 
FIFO memories in one chip. Now 
for the first time a single chip can 
handle simultaneous communica- 
tion in both directions. And at 35ns 
the BiFIFO meets your processor 
performance needs. 


Programmable 
configuration interface 
Our BiFIFO has a microprocessor 
interface that gives you control over 
the BiFIFO’s ‘personality’! Ten 
registers configure features such as 
programmable flag offset, flag pin 
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assignment, DMA handshake, direct 
pass-through, and parity. 

Flag offset can be programmed to 
any depth, giving you power over 
block transfer size and critical 
interrupts. The BiFIFO’s DMA logic 
manages data block transfers, freeing 
your microprocessor for other 
crucial tasks. The pass-through path 
makes direct processor-to-peripheral 
command and status communica- 
tion possible, eliminating external 
registers and reducing your board 
size. 

Seamless interface for 
multiprocessing 

Making two processors talk is not 
easy. But IDT’s parallel BiFIFO 
makes the interface seamless, just 
like its bus matching brother. Multi- 
processor arbitration is performed 
by the BiFIFO, simplifying your 
overall design. Since both of IDT's 
new BiFIFOs have the same 
architecture, whether you are using 
bus matching or parallel processing, 
we have the solution for you. 
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You can count on us 


We know what you need. Call | 
our Marketing Hotline at 
(408) 492-8675 to find out more | 
about IDT’s BiFIFOs. Or call | 
(408) 492-8225 for a free copy of our 
1989 Data Book Supplement with 
information on IDT's full range of 
high-performance system building 
blocks including RISC processors, 
SRAMs, multi-port and FIFO 
memories, standard and ‘complex 
logic, and RISC subsystems and 
modules. 


IDT, P.O. Box 58015, 3236 Scott 
Blvd., Santa Clara, CA 95052-8015, 
FAX 408-492-8674. 


When cost-effective performance counts 


Integrated 


Device Technology 
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PCE IN TEST & MEASUREMENT? 


| PHILIPS 


Sener ricesttad 


PHILIPS 


was Seg Locate Prev Orig Store Xchng Ovrwrt Seg > Wira 


3.82E2 
1.81E3 flarks 
Esc key returns to rene. i Data inc - 4% 


Space bar toygles scroll and mark. 


Can you tind the Ar 


Anyone looking for the best Electronic Design Automation (EDA) solutions 
would undoubtedly consider Mentor Graphics, Racal Redac, Cadence or VLSI 
Technology. Four companies whose superior applications and powerful capabilities 
place them squarely at the forefront of their markets. 

Likewise, when these four industry leaders went looking for the best hardware 
on which to develop and run their software, they chose Apollo. Discovering that our 
Series 3500," Series 4500" and Series 10000™ workstations provided ideal platforms 
tor everything from IC layout to full system design. 

What appealed to them were the same things that appeal to the thousands of 
engineers who've come to depend on our machines. They liked our open network- 
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ing and advanced UNIX” operating system. Qualities that make it easy for develop- 
ers to work together productively, allowing them to access all the information and 
processing power needed to get a job done. 

They appreciated a complete family of compatible workstations that starts as 
low as $5490. Assuring solutions to applications as familiar as simulation or as for- 
midable as microwave design. | 

And they admired system administration features so efficient that even a net- 
work with hundreds of users can be managed by just one person. 

As you can see, if you're looking for the perfect EDA workstation, you have lots 
of options. And fortunately all of them are built by Apollo. 


Apollo 


A subsidiary of 
Gi HEWLETT 


PACKARD 


For more information, call 1-800-323-1846 (in MA: 1-800-847-1011) or write Apollo Computer Inc., 270 Billerica Road, Chelmsford, MA 01824. 
Series 3500, Series 4500 and Series 10000 are trademarks of Apollo Computer Inc. UNIX is a registered trademark of AT&T. 
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AMP TBC (Twin-Beam Contact) the heart of the TBC Connector of mating for make-first 
Connectors steal the show for high- represents the very best of AMP break-last sequencing of 
density, high-pin-count affordability. engineering—the greatest economy power and ground pins. 
Three- and four-row versions deliver of material consistent with design The same design 
compelling performances in 32 to excellence. It provides two-point contact reduces insertion 
540 position roles. (with gold-over-nickel plating), and 
the BeCu base assures high normal 
forces of 50 grams/contact (end of life 
minimum) for solid dependability. 
There’s more here than economy, 
though. Tightly controlled, short point- 
of-contact geometry allows two levels 


Two levels of sequenced mating allow 
“hot’’ connect/disconnect. Compliant 
pin option for solderless pcb insertion. 
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P and AMP-HDI are trademarks of AMP Incorporated. 


| 


force, and provides out- 
. standing contact wiping 
action: .070” on short 
pins, and a mini- 
mum of .100” 


Unique twin-beam receptacle de- 
livers outstanding reliability in an 
affordable high-density connector. 


on long. (Coming soon: TBC Plus 
Connectors, with six rows of contacts 
and three levels of sequencing.) 
AMP TBC Connectors are 
fully polarized, with closed-entry 
design to eliminate stubbing, and they 
come in high-temp materials ready 
for vapor-phase and IR reflow 
soldering. 


AAIMIF interconnecting ideas 
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And TBC receptacle assemblies 
intermate with our popular AMP-HDI 
pin header assemblies, to give you 
immediate daughter card cost-reduc- 
tion, without redesign. 

Call 1-800-522-6752 and ask about 
the AMP TBC Connector Series. 
AMP Incorporated, Harrisburg, PA 
17105-3608. 


OfA Kind. 


Introducing DrawingMaster : 


High resolution— 
Up to 400x200 dpi. 


No toners, pens, ribbons, 
chemicals or hassles. 


Merz This one-of-a-kind raster plotter from CalComp 


breaks all the rules—making it our total output 
solution for your every design requirement. 

In one word, performance. With four modes of 
operation to choose from, this dynamo will 
produce A to D size plots in no time at all. 

Sharp, clean plots and unattended operation in 
any environment increases your productivity. 
Add to that shared resource plotting with a 4 to 
1 mux and you've got complete versatility. 

Top it off with quick installation, the reliability 
of virtually no moving parts, and you'll agree— 
it’s the only one-of-a-kind you'll ever need. 

With DrawingMaster also comes CalComp’s 30 
years of expertise, support and service, complete 
with an 800 helpline, which, because of the solid 
performance of DrawingMaster, you'll probably 
never need. 

Like more on this no-fuss wonder? 

Call 1-800-CALCOMP or write us at CalComp, 
P.O. Box 3250, Anaheim, CA 92803. 
In Canada, call (416) 635-9010. 


Black and 
red colors. 


High speed— 
Up to 3.5 ips. 


Quiet 


operation. 


Wedrawon 
your Imagination. 


= CalComp 
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Mobility 


We draw on your imagination and DrawingMaster are CalComp trademarks, ©1989 CalComp Inc. 


' 
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Handheld, pocket-sized computer 


mimics IBM PC 


The IBM PC-compatible Portfolio 
handheld computer weighs 1 lb and 
is the same size as a video-tape cas- 
sette. The unit, which is MS-DOS 
compatible, uses a 4.92-MHz 80C88 
wP. It has a 128k-byte RAM stan- 
dard expandable to 640k bytes. In- 
stead of disk drives, the unit uses 
credit-card sized, quick-access 
RAM cards that hold either 32k or 
128k bytes. The unit also accepts 
4M-byte ROM cards, which contain 
applications programs. You can ex- 
change files with other PCs via a 
port or dial out over a built-in mo- 
dem. 

The 7.8X4.1X1.2-in. unit has a 
63-key PC-like keyboard and offers 
an 8-line by 40-character LCD. The 
unit’s three AA batteries last one 
month. The computer’s built-in soft- 


ware includes an editor, a Lotus 1- 
2-3 compatible spreadsheet, an ad- 
dress book with an automatic di- 
aler, a calculator, and a time-trig- 
gered appointment reminder. Port- 


folio costs $400. 

Atari Computer, 1196 Borregas 
Ave, Sunnyvale, CA 94086. Phone 
(408) 745-2000. FAX 408-745-2088. 

Circle No 362 


Thumb-actuated, cursor-positioning device 
provides 2-D axis control in a small space 


Though it provides functions similar 
to that of a trackball or mouse, the 
Isopoint cursor-positioning device 
requires much less room and, when 
placed just below a conventional 
keyboard, allows touch typists to 
keep their hands near the home 
row. The Isopoint’s design centers 
around a thin roller coupled to a 
miniature rotary-shaft encoder that 
provides one axis of control. You 
rotate the roller with your thumb 
or finger to produce a quadrature- 
output signal from the encoder. The 
roller rests in a sliding cradle that 
drives a second encoder through a 
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rack-and-pinion gear train. Thus, 
you drive the second axis by sliding 
the cradle back and forth, using the 
same thumb or finger that you use 
to turn the roller. The cradle rests 


on a switch, so you can replicate 
the click of a mouse button simply 
by pressing down on the roller as- 
sembly. 

You can get the Isopoint as an 
optional device for the company’s 
line of custom keyboards. The com- 
pany estimates that the Isopoint in 
OEM quantities would add $30 to 
the cost of a keyboard. 

Alps Electric (USA) Inc, 3553 N 
First St, San Jose, CA 95134. 
Phone (408) 432-6000. FAX 408- 
432-6035. 

Circle No 363 
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Computers and Peripherals 


Prototyping-board kits feature 
quasiRISC ee BE 


The two EVQT960 wP-board kits 
contain the company’s 32-bit, 20- 
MHz 80960KB quasiRISC proces- 
sor. The kits include working CPU 
boards, schematics, programmable- 
logic equations, and a debugger’ 
monitor. The CPU boards include 
an onboard prototyping area and a 
connector. 

You can choose a kit from among 
slightly different 80960KB-based 
boards. The EVQT960F20 kit costs 
$1960 and includes 128k bytes of 
zero-wait-state static RAM and 
128k bytes of flash EPROM. The 
board included in the $960 
EVQT960E20 kit hosts 128k bytes 
of 2-wait-state static RAM and 
sockets for 128k bytes of EPROM. 
The boards include a programmable 
wait-state generator that allows 
you to simulate different memory- 
subsystem architectures. 

Other features include an RS- 
232C port and eight DMA channels. 
You power the boards with any 


standard IBM PC power supply. 
The prototyping area of the boards 
has complete access to the wP’s 
buses and signals. 

The boards come with the public- 
domain Nindy debugger/monitor in 
EPROM. The kits include disks 
that contain a schematic database 
of the CPU board, PLD equations, 
the CPU-board parts list, and 


source code for the Nindy debug 
monitor. You also receive an 
EVQT960 users’ manual and power- 
supply cables in the kit. 

Intel Corp, Dept 9P01, 3065 
Bowers Ave, Santa Clara, CA 
95052. Phone (800) 548-4725. FAX 
408-765-2633. 
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1000-ft local-area network connects 
IBM PCs with 4-wire telephone cables 


The Lan-Mark local-area network 
comprises plug-in boards for IBM 
PCs, 4-wire cables with RJ-11 con- 
nectors, and software. You can link 
up to 64 IBM PCs over a total cable 
length of 1000 ft. The manufacturer 
claims that the network runs at 
about one-third the effective speed 
of an Ethernet network. 

You can continue to use the LAN 
even if some of the PCs are 
switched off. If multiple PCs at- 
tempt to read from one PC, the net- 
work will not fail. The network is 
interrupt driven; it does not poll. 
You operate the network with con- 
ventional DOS commands. For ex- 
ample, you can redirect DOS print- 
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ing commands from one node on the 
network to another. Thus, even if 
you are using a program such as 
Lotus 1-2-3, all printouts will be 
sent to the remote node. 

To install nodes in the network, 
you plug an interface card into a 


PC’s backplane and connect it with 
a telephone-type, 4-wire cable to 
other similarly equipped PCs. Each 
node on the network has control 
over which of its devices are acces- 
sible from the network. The net- 
work software requires DOS 3.1 or 
higher and occupies 32k bytes of 
memory. 

A 2-station setup costs $399 and 
includes two 25-ft cables; a 3-station 
setup costs $599. Extra interface 
eards cost $199. 

Lan-Mark Systems, 1050-L E 
Duane Ave, Sunnyvale, CA 94086. 
Phone (408) 243-7000. FAX 408- 
736-2503. 
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Radstone supplies Norden Systems (US) and Marconi Command 
and Control Systems (UK) with bulk storage memory units 
developed for the MLRS fire control computer. On time. On budget. 


MILSpec. VMEbus 


The Sure-Fire Solution 
To Cost and Lead-Time Proble 
In Military Computer Applicat 


Now there is a new generation of This total capability is designed for 
Mil-Spec computer hardware. For projects where lower development 
systems integrators with tactical costs, shorter and more predictable 
computer applications who need a timescales are important. Developed 
sure-fire solution fast, Radstone has by Radstone, one of the world’s 
the answer — a complete range of largest manufacturers of VME boards 
field-proven Mil-Spec, 32-bit VME with leading edge design resources to 
boards. match. Built by Radstone, in a facility 
approved to NATO AQAP1 standards. 
All you need to build tomorrow’s Supported by Radstone, with 30 year’s 
military systems today, available off- experience of military systems 
the-shelf, 68020 processors, memory applications. 
and 1/0 modules, Multiprocessor 
capability. On board diagnostics. Call us now for your copy of the new 
Real-time Ada and C software PMV 68 MIL-STDVME systems guide. 
support. A choice of Mil-qualified Let us show you how we put the sure- 


system enclosures. fire solution into action. Pek “e-AEN Or me Sa OR 


UK Water Lane, Towcester, Northants, NN12 7JN, (0327) 50312 

USA 20 Craig Road, Montvale, NJ 07645, (201) 391-2700 

France ‘Miniparc’ 6 avenues des Andes, 91940 Les Ulis, (1) 64.46.04.03 
Germany Bahnhofstrabe 38, D-6090 Riisselsheim (061 42) 6 80 04 
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Modem board links STD Bus systems 


over phone lines 


The model ZT 8843 modem board 
for STD Bus systems operates at 
300, 1200, or 2400 baud. The board 
features automatic baud-rate sens- 
ing. The unit has automatic-dialout 
and -answer capabilities; it can op- 
erate in pulsed or DTMF tone- 
dialing modes. It has a speaker in- 
terface that you use to listen to the 
phone line as the board operates. 
Eight onboard LEDs monitor the 
status of calls. You connect the 
board to phone lines with RJ11- 
equipped cables. 

The board is compatible with the 
Hayes AT command set. Thus, you 
can access the board from most IBM 
PC communications programs. The 
board works with 5- and 8-MHz 
STD Bus systems. For testing pur- 


poses, it offers digital and analog 
loopback capabilities. It has a 256- 
bit nonvolatile phone-number and 
configuration memory. You address 
the board’s UART as a COM], -2, 
-3, or -4 device in STD Bus systems 
that use DOS. For those not using 
DOS, the UART’s port can reside 
on any 8-port I/O boundary. The 
unit comes with software for com- 
munication, remote log-on, and 
autodialing. 

The board meets all common US 
and international phone-company 
standards. The AT 8843 modem 
board costs $395. 

Ziatech Corp, 3433 Roberto Ct, 
San Luis Obispo, CA 93401. Phone 
(805) 541-0488. FAX 805-541-5088. 
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SCSI tape drives back up 
Apple Macintosh personal computers 


The MaxStream SCSI tape drives 
work with the Mac Plus, SE, and 
Mac II and IIx. The units have ca- 
pacities of 60M and 150M bytes. 
They can transfer data at the rate 
of 6.75M bytes/min. Because the 
drives use the company’s standard 
recording format, other computers 
equipped with the company’s tape 
drives can read data that was writ- 
ten by an Apple computer. 

The drives fit in the space of a 
5’4-in. floppy disk and use a DC600- 
type %4-in. cartridge. The accompa- 
nying software allows you to back 
files up over LANs such as Ap- 
pleShare, TPOS, 3COM, and Nov- 
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ell. You can use the drives for both 
manual and automatic scheduled 
backups. Because the company’s 
software is compatible with Multi- 
Finder, you can perform backups in 
background mode while continuing 


to use the computer. 

Backup modalities include storing 
a complete memory image along 
with A/UX partitions and the boot 
block, file-by-file backup, or incre- 
mental backup of only the most re- 
cently updated files. The unit meets 
UL, CSA, FCC, and TUV safety 
and EMI specs. The 60M-byte drive 
sells for $1395; the 150M-byte ver- 
sion costs $2095. 

Archive Corp, 1650 Sunflower 
Ave, Costa Mesa, CA 92626. Phone 
(714) 641-0279. FAX 714-966-5581. 
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When ICI takes this long developing a 


picture, something exciting is sure to emerge. 


In fact here we've produced an image 
from an electronic source that looks every 
bit as good as a photograph. 

The process is called Dye Diffusion 
Thermal Transfer, or D2T2 for short. 

The source could be a video signal, 


Desktop publishing systems can now 
produce truly continuous tone, full color 
images. Business presentations will do an even 
better job of projecting the company image. 

The more specialized applications like 
medical imaging, security or graphic design 
will find D2T2 indispensable. 

Every day ICI spends $2.5 million on 


WHY DID WE TAKE 150,000 HOURS 10 DEVELOP A PICTURE? 
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a computer, a scanner or even a remote 
signal over telephone lines. 

From any of these D2T2 can produce 
a print or transparency with continuous 
tones in full color. 

An image can emerge in as little as a 
minute using D2T2, and the whole procedure 
is clean, dry and silent. 

Although this may sound like the 
technology of the future, its actually available 
right now. 

Printer manufacturers are already 
seeing the benefits of being able to transfer 
brilliant color images direct from the com- 
puter screen on to ‘paper or transparency. 


© ICI Americas Inc. 1989 
ICI Imagedata is a part of ICI Films, a business unit of ICI Americas Inc. 
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research. The expertise we've acquired in 
colors, polymers, films and coatings has led 
to new ideas not just in color imaging, but in 
data storage as well. 

Already we've developed Digital Paper, 
a remarkable material that offers completely 
flexible optical data storage. 

Obviously D2T2 is a revolution no 
progressively minded printer manufacturer 
should miss out on, and for that reason ICI is 
very interested in talking to you. 

For a complete briefing on D2T2, call 
Rick Lamb, at 302-886-8484, or write to us at 
ICI Imagedata, Concord Pike, Wilmington, 

DE 19897. 


Imagedata 
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Affordable large-format pen plotter 


suits desktop CAD environments 


The ProPlotter produces 22 x 34-in. 
drawings on D-sized, 24 x 36-in. 
plotting media (it can also produce 
C-sized drawings). Acceptable plot- 
ting media include ordinary bond 
paper, vellum, and mylar film. The 
plotter accepts a variety of pen 
types and point sizes. Liquid-ink 
disposable pens having 0.25-mm to 
0.70-mm point widths are typical. 
In addition, you can use ballpoint 
(roller-tip) or fiber-tip pens with ap- 
propriate plotting media. 

The plotter’s maximum pen speed 
is 7 in./sec. Resolution and repeat- 
ability are 0.004 in., which com- 
pares with the approximately 0.010- 
in. width of the most narrow pen 


point typically used. 

The plotter’s mechanism uses a 
double set of paper-pressure rollers 
to maintain paper alignment. The 
plotter’s command set is compatible 
with the DM/PL command set of 
Houston Instrument’s DMP series 
of plotters. Thus, the unit is com- 
patible with common desktop CAD 
software packages such as 
AutoCAD. The ProPlotter, includ- 
ing a castered stand, pens, and a 
connecting cable, costs $1995. 

Gerard Research Inc, 46745 Fre- 
mont Blud, Fremont, CA 94538. 
Phone (415) 651-0217. FAX 415- 
651-0787. 
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5’4-in. disk drive sports 
programmable SCSI interface 


The MK-850 series of ESDI and 
SCSI 5%-in. disk drives store 760M 
bytes. The SCSI version features 
the TAIS Virtual SCSI programma- 
ble interface. With Virtual SCSI, 
the company claims, you can 
quickly tailor the disk for a specific 
application. 

The drives’ command overhead is 
<500 psec. All models have a 16- 
msec average access time (40 msec 
max) and 15M-byte/sec data-trans- 
fer rate to the disk itself. The units 
measure 38.25x5.75x8.00 in., 
weigh 6.6 lbs, and draw 4.5A of 
peak current (1.8A while on track) 
from a 12V de supply and 1.5A from 
a 5V de supply. 

The Virtual SCSI feature also 
permits numerous other capabili- 
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ties: a soft SCSI ID; error manage- 
ment; a 64k-byte cache buffer (with 


parity checking) that performs read 
look-ahead for faster data retrieval; 
zero-latency read/write, buffer- 
ratio control for more-efficient bus 
utilization; 5M-byte/see synchro- 
nous data-transfer rate; optional 
differential capability; and SCSI II 
compatibility. 

The 760M-byte MK-358FA 
(EDSI) and MK-358FB (SCSI) cost 
$2495 and $2645, respectively, in 
OEM quantities; the 380M-byte 
MK-355FA (EDSI) and MK-355FB 
(SCSI) cost $1815 and $1965, re- 
spectively. 

Toshiba America Inc, 9740 Irv- 
ine Blvd, Irvine, CA 92718. Phone 
(714) 583-3108. 
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\ PERSPECTIVE ON DESIGN ISSUES: 


etting on and off 
he bus faster 


IN THEERA OF | : 


MegaChip_ 


TECHNOLOGIES 


hat use is a high-perfor- 
mance CPU if its processing power 
can’t be delivered to the backplane 
and outward to the peripherals? 

Typically, some system through- 
put is lost at the local bus interface, 
some at the backplane interface, 
and some at the peripheral bus 
interface. 

To help you minimize such losses 
and maximize system throughput, 
Texas Instruments offers a series of 
innovative chips for (1) backplane 
interface and (2) peripheral bus in- 
terface, as well as (3) controllers to 
regulate data flow. 

These devices support the major 
industry standards listed above so 
that you can achieve system com- 
patibility regardless of the bus you 
are implementing. 
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A PERSPECTIVE ON DUS INTERFACE DESIGN 


| New bus interface ICs from TI can 
keep your total system up to speed. 


You not only increase system throughput but cut power 
and conserve real estate at the same time. 


KPLANE- 
ROLLER 


High-speed, low-power implementation of backplane and peripheral interfaces for most popular 
standards is made possible by TI’s comprehensive family of both digital and analog physical-layer 


Superior backplane interface performance 


To maximize system throughput, 
data must be able to get on and off 
the bus quickly. Therefore, the 
backplane bus transceivers must be 
capable of high speed and high 
drive. 

Our high-speed/low-power 
BiCMOS logic (SN54/74BCT XXX) 


is specifically designed for bus 
interface applications. 

As the name implies, TI 
BiCMOS merges low-power 
CMOS with high-speed bipolar, 
delivering switching speeds com- 
parable to advanced bipolar 


devices. You also get the 48/64-mA 


BiCMOS VERSUS ADVANCED BIPOLAR 
BiCMOS POWER ADVANTAGE 


BiCMOS SPEED ADVANTAGE 


MAXIMUM CURRENT (1 


"BCT 
240 Ma ° 


ccz ) 


The BiCMOS lead over bipolar is proven by this comparison between TI’s °74BCT240 and a com- 
parable advanced bipolar standard device. Typical propagation delay of TI’s BICMOS part is faster 


(left) while power dissipation is less (right). 


IN THE ERA OF MEGACHIP TECHNOLOGIES 


TI’s MegaChip™ Technologies are the means by which we can help you and your 
company get to market faster with better, more competitive products. Our 
emphasis on volume manufacturing of high-density circuits is the catalyst 


for ongoing advances in how we design, process, and manufacture 


PERIPHERAL 


RS-485 


semiconductors and in how we serve our customers. 


ICs. To complete the implementation, TI offers a series of innovative standard and ASIC control 
devices. Use of TI’s leadership bus interface devices can help shorten system design cycles. 


drive current you need, and total 
system power savings can be as 
high as 25% (see charts). 

There are more than 60 mem- 
bers in our BiCMOS family, includ- 
ing 8-, 9-, and 10-bit latches, buf- 
fers, drivers, and transceivers. The 
family is also available in military 
versions. 

Our family of octal ECL trans- 
lators (SNIOKHT/100KTXXXX) 
delivers a low-power, high-speed 
translator solution with 48 mA of 


drive capability on the TTL side. 
Our high-speed Futurebus 
transceiver family (SN55/75ALS- 
05X) includes quad and octal 
devices compatible with Futurebus 
implementations of the IEEE 896.1 
standard. With a drive capability of 
100 mA, a 5-ns (typ) propagation 
delay, and a supply current of 
65 mA (max), our SN75ALSO53 
has the best speed/power ratio of 
any Futurebus transceiver on the 
market today. ™ 


High-performance peripheral interfaces 


Peripheral bus interface design 
decisions revolve around trade-offs 
between line length, data rate, and 
noise immunity. 

Where data rates are low and 


line lengths are short, as with the 
popular RS-232-C/D standard, the 
major concern is power savings. 
However, relatively high voltages 
(30 V) prevent the use of standard 


CMOS devices. Your answer lies 
with TI’s Linear BiCMOS family. 

Included are low-power versions 
of industry-standard quad drivers 
and receivers (SN75C188/89). 
Driver/receiver combinations, rang- 
ing from single to quad combina- 
tions (SN75C1154), substantially 
cut package count. 

This BiCMOS technology will 
also allow us to provide charge 
pump circuitry for single 5-V — 
Operation. 

Where data rates are high and 
line lengths are long, as the newer 
peripherals demand, noise can be- 
come a major problem. It is over- 
come by the use of differential 
drive. Typically, the major applica- 
tion requirement is higher speeds 
at, ideally, lower power. 

For example, disk drives using 
ESDI, IPI, or SCSI interfaces will 
benefit from TI’s SN75ALS17X 
devices conforming to RS-422-A 
and/or RS-485 standards. These 
chips are fabricated using our 
unique IMPACT™ processing that 
delivers up to 50% greater speed 
compared to competing products 
with as much as a 30% power 
reduction. 

IMPACT processing is also 
behind the unmatched speed of our 
SN75AS030 RS-422 dual driver/ 
receiver. Typical propagation delays 
are only 6 ns. m 


No matter which of TI’s innova- 
tive devices you choose to improve 
speed, cut power, and reduce real 
estate at the media interface, the 
complete bus interface requires 
another element — controllers. 
For details on how TI is addressing 
your needs in this area, turn the page. 
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A PERSPECTIVE ON BUS INTERFACE DESIGN 


High-performance controllers 


make system design easier. 


While the majority of physical- 
layer devices—those used to 
implement backplane and 
peripheral interfaces—transmit 
data, your system design also 
requires a device to regulate the 
flow of that data through the bus 
interface. To do the job, TI offers a 
series of controllers that simplify 
and shorten your task while cutting 
chip count and improving overall 
system throughput. 


Simplified NuBus design 


TI has taken much of the work out 
of NuBus™ design by introducing 
the industry’s first standard NuBus 
interface devices. They are the 


SN74ACT2440 NuBus Controller 
and the SN74BCT2420 NuBus 
Registered Transceiver. 

A typical implementation, using 
two 16-bit transceivers and one 32- 
bit controller (see below), replaces 
as many as 45 discrete devices. 
Compared to a discrete approach, 
this solution uses 60% less board 
space and 90% less power. 

Because the necessary logic is 
embedded within the controller, 
design cycle time is reduced 
significantly. 


A low-power UART 


There is now more need than ever 
for low-power RS-232 interfaces. 
Our TL16C450 Universal Asyn- 
chronous Receiver/Transceiver 
(UART), made with CMOS 
process technology, is an excellent 
choice for desktop applications and 
is especially suited for use in lap- 
top/battery-powered units. 


A flexible SCSI controller 


Available soon, our SCSI control- 
ler (designed to conform to ANSI 
X3.131-1986 specifications) will 
deliver data rates of 3 Mbytes/s 
(asynchronous) and 5 Mbytes/s 
(synchronous). 

Unique byte-stacking control 
logic will allow interface to 16, 24-, 
and 32-bit buses. The TI controller 
will also provide powerful multi- 
phase SCSI commands, including 
automatic handling of save-data 
pointer to minimize interrupts to 
the host processor. Dual 32-byte 
FIFOs will provide smooth, effi- 
cient buffering between processor 


and DMA ports. 


Customized controllers, too 
The NuBus and UART controllers 


TI’s 32-bit NuBus Interface Solution 


NuBus 


TRANSCEIVERS 


ADO-AD 31 


IDENTIFICATION LINES 0-3 


CLOCK/CONTROL 


Major space savings are realized by using one TI SN74ACT2440 controller and two SN74BCT2420 
transceivers to complete a full 32-bit NuBus master/slave interface. As many as 45 discrete logic 
devices are replaced, realizing significant reductions in board space, power consumption, and design 
cycle time. 


ADDRESS LINES 0-31 


DATA LINES 0-31 


ly CONTROL 
LT 


STATUS 


NuBus 
CONTROLLER 


are available as part of our ASIC 
standard-cell library. 

In addition, TI offers TGC100 
Gate Arrays and TSC500 Standard 
Cells as part of our ASIC family 
which allows you to build the 
precise chip functions you need. m | 


System complexity — 
and the future 


As systems become more and more 
complex, the need will emerge for | 
combining the functionality of con- | 
trollers and physical-layer devices 
ona single chip. To that end, TI is 
applying its acknowledged exper- 
tise in physical-layer devices to the 
design and development of such 
advanced control-level ICs. 

System complexity also brings 
with it the need for simulation 
models to make design easier and 
faster. As a result, we already have 
simulation models available for 
more than 1,300 TI devices, includ- | 
ing BiCMOS bus interface and 
ACL logic devices. 

Another issue is the increasing 
difficulty and expense of testing 
boards in complex systems. Conse- 
quently, TI supports the JTAG/ 
IEEE P1149.1 standard with the 
development of standard products 
and ASICs having on-chip test 
cells, as well as with development 
support software and device models 
on several leading workstations. m 


Please call 1-800-232-3200, 
ext. 3905, for your copy of our 
Bus Interface Devices brochure. 
Or write Texas Instruments 
Incorporated, Dept. SSY25, 
P.O. Box 809066, Dallas, Texas 
75380-9066. 


™ MegaChip, IMPACT, and NuBus are 
trademarks of Texas Instruments Incorporated. 
VAX is a trademark of Digital Equipment 
Corporation. 
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TEXAS 
INSTRUMENTS 


One test equipment 
leasing company 
stands out in a crowd. 


So will you. 


What makes us so different? It’s simple. Our Each program is custom-tailored to your situa- 
inventory is made up of instruments from the tion. Or, talk to us about purchasing your equip- | 
most respected test equipment manufacturers. ment with terms that are convenient for you. 
Each instrument is meticulously inspected, tested, Our customers have counted on us for more | 
and calibrated in our metrology labs — with than 26 years. Because we stand out in a crowd. | 
quality control procedures so uncompromising And so will you. Count on us. | 


they exceed the National Institute of Standards | 
and Technology requirements. And delivery Is | 
typically within 24 hours, once your order is 800-553-2255 
received. LEASAMETRIC 

Select your equipment, then choose from a Sede Cantal Hision. | 
wide array of financing programs, including short- oe | 
term rentals, and operating and finance leases. Foster City, CA 94404 


A member of The Marmon Group of companies 
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ZAX Presents The Best Way To 
Develop, Program, Edit, Erase, Compile 


Assemble, Debug And Compute 
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Along with everything else shown here, we offer emulators for the following processors: 8086/88, 186/188 
6809, 68000, 68020, 68030. And yes, more are on the way. 


f you’re dissatisfied with the for- 

midable task of trying to assemble 
a suitable microprocessor development 
system from different vendors, take heart. 
Now with a simple phone call, you can 
receive complete support for all your 
development equipment needs from one 
supplier—ZAX Corporation! 


WHY DOES SINGLE-VENDOR SUPPORT 
MAKE SENSE? 


When you turn your development needs 
over to ZAX, you’re assured that all 
hardware and software tools were con- 
ceived, designed and tested to work 
together reliably and efficiently. Both 
with your existing system or as a com- 
pletely independent development system. 


That coordination results in a complete 
turnkey development system instead of 
a Collection of unmatched components. 
(Surprising as it seems, this modular 
approach to design tools still costs less 
than dedicated systems, yet offers more 
flexibility!) Also, by providing a package 
instead of a puzzle, you end up conserv- 
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ing another important resource: Time. One 
phone call. One purchase order. One solid 
commitment. No headaches. 


WHAT TYPE OF HARDWARE 
AND SOFTWARE TOOLS ARE 
WE TALKING ABOUT? 


ZAX offers you a choice of two different 
powerful emulation systems with the ICD- 
and ERX-series emulators. Both can be 
interfaced to a variety of hosts (from PC 
to mainframe) and both offer support for 
a wide variety of processors. There’s also 
our universal interface chassis, the 300i, 
that’s capable of linking our emulators 

to virtually all host computers and operat- 
ing systems. And speaking of computers, 
ZAX can provide you with a model of its 
own—the BOX-ER. 


ZAX can also furnish an array of useful 
support hardware, such as a line of PLD/ 
EPROM programmers and erasers. Our 
ZP-series high-speed programmers inter- 
face to your PC for a powerful combina- 
tion. And the ZE-series line of EPROM 
erasers include everything from an indus- 
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, 80286, 80386, 8085, 8048, V20/30, V40/50, 6301, 64180, 


trial-class, 200-chip model to the world’s 
fastest eraser, the 5-second Quick-E Il. 


Chances are a broad choice of develop- 
ment software is paramount to your abil- 
ity to work in a familiar environment. If 
so, ZAX is still your best source. We offer 
“C,” Pascal, Ada, PL/M and Fortran com- 
pliers, assemblers/loaders, symbolic 
debuggers, source-level debuggers, and 
helpful menu-driven communications pro- 
grams to get you up and running, fast. 


Call ZAX today and get single-vendor 
support working for YOU! Our toll-free 
number is 1-800-421-0982 (800-233- 
9817 in CA). ZAX Corporation. 2572 
White Road, Irvine, California, 92714. 


In Europe, call United Kingdom: 0628 476 741, 
West Germany: 02162-3798-0, France: 
(03) 956-8142, Italy: (02) 688-2141. 


Zax Corporation 


PUT MORE MUSCLE INTO YOUR PRODUCT... 


\GRAYHILL SOLID STATE RELAYS PROVIDE 
PEAK PERFORMANCE FOR THE LIFE OF YOUR EQUIPMENT 


Reliability is the Grayhill edge: 

We give our solid state relays a real 
workout in our test lab... to demon- 
strate 250,000 hours MTBF under 

worst case conditions. We build in this 
kind of endurance with SMT construc- 
tion, for a controlled and repeatable 
assembly process. This construction also 
allows better management of space 


perform for the life of the product you 
install it in that we make this commit- 
ment: should one ever fail, we'll send 
you a new relay at no charge! 


Grayhill Solid State Relays are offered 

in all the most popular standard pack- 
ages and ratings. They’re fully described 
in the free Grayhill Engineering Catalog 
and temperature with higher component #1, and they can be ordered through your 
density, excellent noise immunity, and “ local Grayhill distributor. Want some- 
many more reliability features. __ thing special? Custom designs are 


. . : Grayhill SIP SSR—the standard package that Sele. 
Value is the Grayhill Commitment . .. sets new reliability standards Take the first st to th k. Ask 
With this proven reliability, Grayhill Comite a e the first step up to the peak. 
: ; hill Mini Puck SSR—-half the size ‘ . 
a aie ee offer pages of a bodes tath, Gale tho iolue ia ee nea eg information, and 
value. In fact, we are so confiden : 
every standard Grayhill relay will 


AVAILABLE LOCALLY THROUGH THESE REPRESENTATIVES At the Peak of Performance 
AUSTRALIA/NEW GUINEA Acme Electronics FRANCE REA Composants ISRAEL Boran Technologies, Ltd. NORWAY Hans H. Schive A/S SWEDEN Paimblao Elektronik AB 
Victoria ¢ Tel: (3) 890 0900 Chatillon e Tel: (1) 4746-0246 Petah Tikva © Tel: (011) (972) (3) 9345171 Asker @ Tel: (2) 90 09 00 Bromma ¢ Tel: (8) 252720 
BELGIUM/LUXEMBOURG Lemaire-Rodeico GERMANY Data Modul AG ITALY Microelit S.P.A. SINGAPORE, REPUBLIC OF Microtronics Associates Ltd. SWITZERLAND Walter Blum AG 
Brussels ¢ Tel: (2) 460-0560 Manchen « Tel: (011) (49) (89) 56 01 70 Milan e Tel: (2) 48-17-900 Singapore e Tel: 748-1835 Zurich ¢ Tel: (1) 312 68 72 
CHINA, REPUBLIC OF Morrihan International Corp. HONG KONG Components Agent Ltd. Rome ¢ Tel: (6) 88-94-323 SOUTH AFRICA, REPUBLIC OF Allied Elec. Components Pty. Ltd. UNITED KINGDOM Eurorep Ltd. 
Taiwan ¢ Tel: (02) 752-2200 Hong Kong ¢ Tel: (0) 411-5915 JAPAN Jepico Corp. Dunswart ¢ Tel: (11) 52-8661 Buckden, Huntingdon, Cambridgeshire 
DENMARK Prescom A/S INDIA Hindco Corporation Tokyo ¢ Tel: (3) 348-0611 SOUTH KOREA Unistandard Corporation Tel: (4808) 12323 
Copenhagen ° Tel: 532244 Bombay ® Tel: (22) 493-1544 NETHERLANDS Rodeico BY Electronics Seoul Tel: (2) 532-6815 Highland Electronics 
FINLAND OY Flinkenberg & Co., AB IRELAND, REPUBLIC OF Neltronic Ltd. Breda ° Tel: (76) 78-4911 SPAIN Unitronics S.A. Burgess Hill, West Sussex 
Helsinki ¢ Tel: (0) 647311 Dublin ¢ Tel: (1) 503560 NEW ZEALAND S.D. Mandeno Barcelona ¢ Tel: (3) 321-2800 Tel: (0444) 645021 
Auckland ¢ Tel: (9) 600-008 Madrid ¢ Tel: (1) 542 52 04 


Vizcaya ¢ Tel: (4) 464-4400 
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The next graphics processing 
system you develop could 
generate this image over 300 times 
faster than anything around. 


iS 
ones 


Make AT&I’s 32-bit 
floating point digital 
signal processors 
the heart of your 
system, and make it 
a market leader. 


- On top of that, you can 

develop your system at a 

_ fraction of what you usually 

_ spend in time, money, and 
board space. 

_ Asystem that can give 

~ you a commanding lead in 

the market for computing- 

intensive applications such 

as array processing, CAD/CAM 

systems and 

flight simulation. 

A system that offers 
realtime graphics and 
image processing 
capabilities for 
filtering, transformations, 
hidden surface elimination, 
and shading. 

You can build this per- 
formance into your graphics 
and image processing system 
by using AT&T's components 
of success. 


The component 
of technology. 

The heart of your system: AT&T's 
family of DSP32 products. 

Our WE® DSP22 digital 
signal processor is a 32-bit DSP 
that’s in use today in graphics, 
telecommunications, and 
speech recognition systems. 

Our new CMOS DSP32C 
is the world’s most advanced 
DSP—with over 400,000 
transistors, and fabricated in 
75 micron double-level 
metal technology. 

The DSP32 product family 
offers peak performance 
of 25 MFLOPS of through- 
put. This processing power 
allows the implementation 
of sophisticated graphics 
algorithms with no 
compromise in performance. 

The AT&T DSP32 family 


also offers substantial devel- 
opmental advantages: 

Low costv/high perform- 
ance: AT&T's floating point 
DSPs employ unique byte- 
addressable memory space 
to simplify manipulation of 
pixel color values. The DSP 
architecture incorporates 
high processing power, 


and clean interface to the 


reduce board space and 
design time and 
provide a 


high-performance solution. 

IEEE compatibility: Our 
DSP32C converts to IEEE 
P754 floating point format in 
one instruction. No need for 
special software. 

Program your algorithm 
in C: We offer you the 
flexibility to program in 
assembly or C language. Our 
C compiler and optimized 
application library will get 
your application up-and- 
running, fast. 

Software and hardware 
development support: We 
provide a full set of tools for 
creating, testing and 
de-bugging application 
programs. These tools run 
under both the MS*-DOS 
and UNIX” systems. 

Note: The AT&T DSP line 
now also includes a new 
16-bit, fixed point, CMOS 
device—the DSP 16A—that 
runs at a record 33ns, and 
offers more on-chip mem- 
ory than any other fixed 
point DSP 
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flexible I/O, on-chip memory, 


outside world. These features 


The component 
of confidence. 
AT&I's extensive design 
support includes development 


AI&E: The 
components 


of SUCCESS. 


tools for realtime software 

and hardware evaluation and 

de-bugging of DSP programs. 
Our worldwide Field 


Application Engineers will 


answer questions as you 
proceed with your design. 
They are supported by 

Bell Laboratories’ engineers, 
the designers of our DSP 
products. 

Keep in mind, too, that 
AT&T offers more than 100 
years of manufacturing 
experience—and quality and 
reliability standards second 
to none. 

So, to make your next 
graphics processing system 
an applications pace-setter, 
and a technological success, 
call AT&T at 1 800 372-2447 
(Canada, call 1800 553-2448). 


Image created at R/Greenberg Associates on Pixel 
Machines’ PXM 900 Series graphics workstation, using 
AT&I’s first generation floating point DSPs. 
*Registered trademark of Microsoft Corporation. 

© 1988 AT&T 
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PLCO=AN INDUSTRY 
TAILORED PC. 


In order to consent the use of a PC architecture in the industrial 
field, ASEM INDUSTRIA S.p.A., with the pluriannal know-how of 
ASEM GROUP, makes it possible with a product based on the 
CMOS technology and using the EUROCARD format, 
maintaining a complete Software and Hardware compatibility 
with all the PC available on the market. 
This system is completed by a rich family of I/O digital and 
analog boards and some emulators based on EPROM and RAM 
BBU boards which make available the MS-DOS 3.20 system in ROM. 


Comunicare 


INDUSTRIA 


ASEM INDUSTRIA spa - Via Nazionale, 21 
33010 Reana (UDINE) ITALY - Tel. 0432/880200 


MS-DOS is a registered trade mark of Microsoft Corporation. 
CO is a registered trade mark of ASEM Industria S.p.a. 
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LUKE AND PHILIPS - THE GLOBAL ALLIANCE IN TEST & MEASUREME 


~ Fast SRAM and DSP 
Products, Duly Noted. 


DEVICES INCORPORATED 


and how to order. Order yours 
today. 


Phone ( ) Ext 


Return the coupon ES Ye = a le ee EDNo72089 | | For faster action call: 
and get ournote- |!’ P<#9° || (408) 720-8630 
| QC Send me a Free Data Book | 1-800-851-0767 
worthy 428-p age Bis My product interestis | : ; 
data book — free. | | | 4m California: 
Logic Devices announces : LU) Have a Representative call : 1-800-233-2518 
its latest anthology of technical | Fill out or attach your | Telex: 
specs on ultra-fast CMOS | business card here. | 172387 
SRAMs, logic parts and DSP | Name | | Fax: 
building blocks — our newest | Tie | (408) 733-7690 
volume for high-volume speci- | cone | 
fiers. Designers will take note Pe | 
of its application notes and | LE Ss 
technical articles. And its pce || BS Ss === _ 
information on QA, packaging | | Swe—__ Zip aE 
| | 
| | 


Return to: Logic Devices, Inc. 
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Computers and Peri 


pherals 


LIBRARY UNITS 


The model MW-5G1-B library unit 
houses as many as 152 double-sided 
54-in. WORM optical-disk car- 
tridges. The unit has a total format- 
ted storage capacity of 90G bytes. 
Sometimes called a “jukebox,” the 
unit has a robotic arm that accesses 
and exchanges the cartridges in 
<13 sec. The smaller-version model 
MW-5G1-A holds as many as 56 car- 
tridges with a total formatted ca- 
pacity of 34G bytes. This version 
can access the cartridges in <10 
sec. Each cartridge can hold as 
much as 300,000 pages of ASCII 
text. The units come with one of 
the company’s high-speed WORM 
drives and provide options for ad- 
ditional drives. The MW-5G1-B can 
accommodate as many as four 
drives, and the MW-5G1-A can ac- 
commodate two drives. From 
$31,500. 

Mitsubishi Electronics America 
Inc, Computer Peripherals Div, 
991 Knox St, Torrance, CA 90502. 
Phone (213) 515-3993. 
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COPROCESSOR BOARD 


The Z485 communications coproces- 
sor board for the IBM PC, PC/AT, 
and compatible computers provides 
two asynchronous, full-duplex com- 
munications channels, operating at 
speeds as high as 57,600 baud. 
Board-jumper programming can set 
the output-signal level to RS-232C 
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or RS-485 specifications. A 9.316- 
MHz HD64180/Z180 pP with 64k 
bytes of RAM supervises the data 
transfer. Options include 256k 
bytes of RAM and 6.144-MHz op- 
eration. 

Communications between the 
host and the board is via a memory 
window that can be set to either 
256 or 4096 bytes. The window base 
address occupies a fixed address in 
the PC’s memory such as C4C00. 
The host can control the base ad- 
dress in 256-byte increments within 
the board’s 256k-byte memory map. 
The board can interrupt the host 
and vice versa. A host can house 
multiple boards with different bus 
addresses. Z485-64, $295; Z485-256, 
$395. 

Z-World Engineering, 1340 Cov- 
ell Blvd, #101, Davis, CA 95616. 
Phone (916) 753-3722. FAX 916- 
753-3722. 

Circle No 691 


UNIX COPROCESSORS 


The models 260PM and 270PM are 
part of the company’s 200 Personal 
Mainframe family. The series con- 
sists of 32-bit Unix coprocessors 
that reside in IBM PC/XT, PC/AT, 
and PS/2 model 30 or 35 computers 
as I/O processors and subsystems 
for workstations and multiuser sys- 
tems. The models 260PM and 
270PM use National Semiconduc- 
tor’s 32532 wP to provide simultane- 
ous use of the MS-DOS and Unix 
System V operating systems. The 
260PM operates at 25 MHz and 
achieves 8.5 MIPS of processing 
speed with 4M to 20M bytes of 
physical memory in a 4G-byte vir- 


tual address space. The 270PM op- 
erates at 30 MHz and a similar con- 
figuration provides 10 MIPS of per- 
formance. The boards utilize the 
32381 floating-point processor for 
single- and double-precision IEEE 
format calculations. Model 260PM, 
$6995; model 270PM, $7995; float- 
ing-point unit, $895. 

Opus Systems, 20863 Stevens 
Creek Blud, Bldg 400, Cupertino, 
CA 95014. Phone (408) 446-2110. 

Circle No 692 


COLOR PRINTER 


The 5232-Color Postscript Printer 
prints Adobe Postscript images and 
text at 300 dpi on A- or B-size paper 
and transparencies. There are three 
ink sheets available: 4-color (yellow, 
magenta, cyan, black); 3-color (yel- 
low, magenta, cyan); and mono- 
chrome (black). The print controller 
uses a 16-MHz 68020 uP and either 
4M bytes of RAM for A-size print- 
ing or 8M bytes for B-size printing. 
It has 35 Adobe resident fonts in 
ROM and supports downloadable 
fonts. The printer interfaces with 
a host through an RS-232C/422/423 
serial port or a Centronics parallel 
port. It can print a 3-color A-size 
drawing in 90 sec; a B-size drawing 
takes 180 sec. An internal 20M- or 
80M-byte disk drive is also avail- 
able. Prices range from $16,900 to 
$22,900. 

Schlumberger Graphics, 385 
Ravendale Dr, Box 7169, Moun- 
tain View, CA 94039. Phone (415) 
964-7900. FAX 415-961-6152. TLX 
491178. 

Circle No 693 
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SERVO CONTROLLERS 


The 800 Series single-axis, stand- 
alone servo motion controllers exe- 
cute stored-motion profiles, having 
a velocity accuracy of 1 part in 8 
million. You can program and com- 
mand the units through an RS-232C 
port that connects to an IBM PC, 
a “dumb” terminal, or a handheld 
programmer. In addition, the units 
have 14 discrete I/O lines for pro- 
gramming and directing. The units 
can control brush or brushless ser- 


vos, and they have real-time, adap- 
tive gain control that automatically 
adjusts for load changes. 

Other features include 1-MHz en- 
coder input frequency, storage for 
eight motion profiles, digital filter- 
ing of encoder signals, velocity or 
torque command, and position and 
velocity data entry with 7-digit 
resolution. A variety of configura- 
tions range from a board-level unit 
with an integral power supply to 
housed units for rack or table 
mounting. $1162 to $1750. 

Superior Electric Co, 383 Middle 
St, Bristol, CT 06010. Phone (203) 
982-9561. TLX 962446. FAX 203- 
584-1483. 

Circle No 694 


SPEECH GENERATOR 


The Speech Thing contains an 8-bit 
D/A converter that attaches to the 
DB-25 parallel-printer port on an 


IBM PC, PC/XT, PC/AT, PS/2, or 
a compatible computer. It converts 
digitized speech or sound files into 
an analog signal for driving a 
speaker. When attached to the com- 
puter, the unit doesn’t interfere 
with the operations of the printer. 
The package includes a speaker 
with volume control, demonstration 
software, and a 2-pg instruction 
manual. The demonstration soft- 
ware includes a talking calculator, 
a graphics-based sound editor, and 
several prerecorded sounds suitable 
for inclusion in user-written pro- 
grams—all of which are recorded by 
the company’s Voice Master PC 
Digitizer software. The package 
also includes two versions of the 
SmoothTalker text-to-speech soft- 
ware. Version 2 occupies 80k bytes 
of memory space in an IBM PC or 
a compatible computer. Version 3 
has language rules that provide im- 
proved speech quality, but it re- 
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quires an IBM PC/AT- or PS/2- 
compatible computer and occupies 
160k bytes of memory space. You 
can call both versions from Basic 
or C programs. $79.95. 

Covox Inc, 675-D Conger St, 


Eugene, OR 97402. Phone (503). 


342-1271. TLX 706017. FAX 503- 
342-1283. 
Circle No 695 


BERET REESE 


TRANSCEIVER 


The Model 2875 bit-driver is a 
stand-alone, fiber-optic transceiver 
that’s designed to replace the cable 
connection between wiring concen- 
trators in an IBM token-ring LAN. 


The unit provides optical isolation 
between concentrators and trans- 
mission capability over longer dis- 
tances than cable. The maximum 
standard transmission is 2 km, and 
a 5-km option is available. The stan- 
dard operating data rate is 4M bps; 
a 16M-bps version will be available 
in the near future. 

To install a link you disconnect 
the cable connection and connect a 
transceiver at each wiring concen- 
trator. You then connect the trans- 
ceivers with fiber-optic cable. The 
front panel contains five LED 
status indicators for diagnostics. 
The LEDs indicate fiber transmis- 
sion, fiber receive, test, energy or 
lock detection, and a wire fault. The 
unit measures 7.5X7X3-in. and 
weighs 3 lbs. $950. 

S I Tech, Box 609, Geneva, IL 
60134. Phone (312) 232-8640. TLX 
286177. FAX 312-232-8677. 

Circle No 696 
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386 CPU BOARD 


The ZX-386/16 single-board com- 
puter for Multibus I contains a 32- 
bit 80386 wP; 2M, 4M, or 8M bytes 
of dual-ported RAM; 256k bytes of 
EPROM, and an 80387 coprocessor. 
The board is jumper selectable for 
10-MHz asynchronous or 16-MHz 
synchronous operation. You can dy- 
namically relocate memory space in 
increments as small as 64k bytes 
throughout the entire Multibus I/O 
memory map. In addition, the 
board has two RS-232C ports, two 
SBX connectors, and an 82380 inte- 
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grated peripheral controller, which 
provides eight DMA channels, 
three programmable timers, and a 
20-channel interrupt controller. An 
optional NCR 53C90 SCSI control- 
ler for its local bus is also available. 
The unit employs the company’s 
TRU-32 bus-expansion capability, 
which reserves the lines on the P2 
connector for full 32-bit-wide data 
transfers on the Multibus I. TRU- 
32 also expands the address range 
to 256M bytes. $2195 (25). Delivery, 
six to eight weeks ARO. 

Zendex Corp, 6700 Sierra Ln, 
Dublin, CA 94568. Phone (415) 
828-3000. 

Circle No 697 


DELAY GENERATOR 


The DG135 is a dual-channel digital- 
delay generator card for the IBM 
PC, PC/XT, PC/AT, and compat- 
ible computers. The card provides 


—— 


two output channels, A and B, with 
a delay resolution of 25 psec, a delay 
accuracy of 25 ppm, and a delay 
range of 6.5 msec. You can config- 
ure the A and B outputs to provide 
a gate pulse that begins with A and 
ends with B. The device also has a 
TO output line that can be pro- 
grammed in 100-nsec increments 
relative to an external trigger in- 
put. 

The output drive levels are either 
TTL or ECL compatible and can 
drive 500 loads. An optional fast 
rise-time module provides a 100- 
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psec transition time on the output 
signals. You can use multiple cards 
as slaves to a common clock in order 
to prevent drift between channels. 
The half-size card consumes 7W and 
comes with a 90-day warranty. Soft- 
ware, which demonstrates the fea- 
tures and performance of the board, 
is supplied on disk. $1075. 
Stanford Research Systems Inc, 
1290D Reamwood Ave, Sunnyvale, 
CA 94089. Phone (408) 744-9040. 
FAX 408-744-9049. TLX 706891. 
Circle No 698 


OPTICAL DRIVE 


The OD112-1 rewritable optical- 
disk drive conforms to the ISO stan- 
dards for 644M-byte drives. The 
5’4-in. drive has an average access 
time of 75 msec and a data-burst 
transfer rate of 925k bytes/sec. Its 
companion formatter and controller 
module, the OF112S, provides a 
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SCSI interface and a 1.5M byte/sec 
data-burst transfer rate. The drive 
uses magneto-optical recording 
technology. Features include read- 
after-write capability, data verifica- 
tion, a 1-msec polarity changeover, 
a track recording density of 16,000 
tpi, a linear recording density of 
24,000 bpi, and a continuous track- 
ing servo. $5000. 

Hitachi America Ltd, Computer 
Div, 950 Elm Ave, San Bruno, CA 
94066. Phone (415) 872-1902. FAX 
415-872-1907. TLX 176308. 

Circle No 699 


DISPLAY CARD 


The nuVista HR is a plug-in display 
card for the Macintosh II computer 
that can drive a display with 
1280 x 960-pixel resolution. It can 
simultaneously display 256 colors 
from a palette of 16.7 million colors. 
A 2M-byte version of the card pro- 
vides a virtual canvas of 2k x 1k pix- 
els, and a 4M-byte version provides 
a virtual canvas of 2k x2k pixels. 
The card uses the TI 34010 graphics 
processor for graphics manipula- 
tions. It also drives noninterlaced 
displays, provides square pixels, 
and can pan the entire video mem- 
ory. It works with high-resolution 
monitors with 64-kHz horizontal 
and 60-Hz vertical frequencies, such 
as Sony’s GDM-1953 or JVC’s GD- 
H6020US. The board is fully com- 
patible with Apple’s QuickDraw 
software package. The card can ac- 
commodate an additional 2M, 4M, 
or 8M bytes of memory using an 


optional NuVMX memory expan- 
sion module. 2M-byte version, 
$3995; 4M-byte version, $5995. 
Truevision Inc, 7351 Shadeland 
Station, Indianapolis, IN 46256. 
Phone (800) 858-8783 or (317) 841- 
0332. FAX 317-576-7700. 
Circle No 700 


CPU BOARD 
Designed for real-time embedded 
control applications, the HK68/V3E 
CPU board for VMEbus systems 
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features a 32-bit 68030 wP; 1M, 2M, 
3M, or 4M bytes of static-column 
dynamic RAM; and 2M bytes of 
EPROM. The unit is compatible 
with 8M-, 12M-, and 16M-byte 
DRAMs when they become avail- 
able. A VSB Bus provides high- 
speed memory expansion. Other 
features include a SCSI controller, 
a 68881 or 68882 coprocessor, four 
RS-232C ports, four 8-bit counter/ 
timers, a mailbox interrupt, a time- 
of-day clock, and a Centronics par- 
allel port. 

By combining the 68030’s burst 
mode with static-column access, the 
board achieves high-speed cache re- 
fills. The board provides 128 bytes 
of nonvolatile memory for storing 
device parameters at boot time. 
Available software tools include the 
VxWorks and VADSWorks net- 
worked real-time development sys- 
tems. The interface between the 
Unix host and the board is via Eth- 


ernet, ProNet, or a common 
backplane using the Berkeley 4.3 
BSD TCP/IP. The OS-9 operating 
system and the VRTX32 real-time 
executive is also available. HK68/ 
V3E, $4495; VxWorks, $12,000; 
VADSWorks $27,500; OS-9, $1000. 
Heurikon Corp, 3201 Latham 
Dr, Madison, WI 53713. Phone 
(800) 356-9602; in WI, (608) 251- 

8715. FAX 608-831-4249. 
Circle No 701 


INTERFACE BOARD 


The ZT 88CT41 4-channel interface 
board for the STD Bus features four 
82050 UARTs that operate at 
speeds as high as 56k baud in DTE 
or DCE configurations. The card 
provides four RS-282C channels 
with two of them configurable as 
RS-422/485 ports. The board is a 
TTL backplane-compatible CMOS 
interface with low power consump- 
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tion and an operating range from 
—40 to + 85°C. 

You can use the ZT 88CT41 with 
either TTL or CMOS STD Bus 
boards. An 8259A programmable 
interrupt controller can operate in 


-a Slave or master configuration. An 


option optically isolates the RS-422/ 
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485 channels from the input cable. 
The isolation voltage is 600V. An 
other option provides dual, 4- 
byte, transmit-and-receive, FIFO 
buffers for each serial channel. ZT 
88CT41, $395; optical-isolation op- 
tion, $100; FIFO buffers, $45. 
Ziatech Corp, 3433 Roberto Ct, 
San Luis Obispo, CA 93401. Phone 
(805) 541-0488. TLX 4992316. FAX 
805-541-5088. 
Circle No 702 


80386 SBC 


The QPC-5142 80386 single-board 
computer for passive backplane sys- 
tems is compatible with the IBM 
PC/AT and contains as much as 8M 
bytes of dynamic RAM in SIMMs— 
1M byte is standard. The board is 
available for either 16-, 20-, or 25- 
MHz clock speeds. It has an IBM 
PC/AT-compatible BIOS in 64k 
bytes of EPROM that can be 


jumpered to 128k bytes for custom 
code. You can transfer the BIOS 
to RAM for faster access, using a 
shadow RAM feature. 

Other features include a key- 
board port with a keyboard-lock 
feature, a clock/calendar with inter- 
nal battery backup, an 80 speaker 
port, and a watchdog timer. The 
board provides two RS-232C ports 
and one parallel port. You can 
jumper one of the serial ports as 
an RS-422 port. The board also has 
a 68-pin socket for an optional 80387 
coprocessor. The board operates 
from a 5V supply and consumes 
14W. Boards with no memory: 16- 
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MHz, $1595; 20-MHz, $1995; 25- 
MHz, $2495. 

Qualogy, 1751 McCarthy Blvd, 
Milpitas, CA 95035. Phone (408) 
434-5200. FAX 408-434-5242. 

Circle No 703 


SCSI ADAPTER 


The SCSI-11 is a SCSI host adapter 
board for the VMEbus. The board’s 
4-bus architecture for eliminating 
bottlenecks, a VMEbus, a VSB Bus 
interface, a SCSI port, and an ad- 
vanced-processor-extension 
(APEX) bus, accesses a quad- 
ported RAM that decouples the 
data transfer to each interface. Es- 
sentially, each bus operates inde- 
pendently. The board provides a 
master/slave interface to the VSB 
Bus and a high-speed DMA chan- 
nel. In addition, the board uses 
VTC’s VIC068 chip to interface to 
the VMEbus. The chip provides an 


Intel’s new Flash Memories. At first, | Read/write capability. Random access. And 


they might sound too good to be true. 
But the more you know, the better 
they get. Because flash gives you the 
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nonvolatility. All at the lowest system cost. 

In fact, Intel’s new 28F010 and 28F512 
Flash Memories offer so much that they 
give you a powerful new alternative to 
EEPROMS. EPROMS. Battery-backed SRAMs. 
And disk/DRAM combinations.Whether 
you compare them on performance. On 
price. Or on reliability. 

No matter how you look at it, this is a 
memory solution you should learn more 
about. Before your competition does. 

So call (800) 548-4725, Lit. Dept.#6A14. 
And we'll send you everything you need 


to know Ina flash. 


Flash Memories have overtaken EEPROMs and battery-backed SRAMs.They also give you the 
density of EPROMs,with rewrite capability, or the density of DRAMs with nonvolatility, 


advantages of mainstream memory tech- 
nologies. Without any of the drawbacks. 
In one chip, you get high density. 
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independent DMA channel to the 
VMEbus. The APEX bus provides 
32-bit access to the wP. A selection 
of PEX and APEX modules are 
available for more functionality 
such as IEEE-488 and parallel I/O 
interfaces. $2195. Delivery, 90 days 
ARO. 

Radstone Technology, 20 Craig 
Rd, Montvale, NJ 07645. Phone 
(800) 368-2738; in NJ, (201) 391- 
2700. 

Circle No 704 


INDUSTRIAL PC 


The DataTough 286 industrial com- 
puter is based on an 8-MHz 80286 
wP. A base unit contains 1M byte 
of RAM, a 720k-byte, 3’-in. floppy- 
disk drive, a 20M-byte hard disk, 
two serial ports, one parallel port, 
three available 16-bit slots, a travel- 
sealed keyboard, and a mono- 
chrome monitor capable of 


720 x 348-pixel resolution. The unit 
can operate over a 82 to 131°F 
range in humidity levels of 5 to 95%. 
In addition, the unit can withstand 
shocks as high as 10g during opera- 
tion. The unit is built with heavy- 
gauge aluminum, and all openings 
are sealed with gaskets. The key- 
board is made of a contaminant- 
resistant membrane. The computer 
measures 11X21X18 in. and 
weighs 65 lbs. $4950. 

Cimpoint, 1807 W Braker Lane, 
Suite S, Austin, TX 78758. Phone 
(800) 622-2993; in TX, (512) 837- 
3707. 

Circle No 705 


VME CPU BOARD 

The MVME148 single-board com- 
puter for the VME Bus features a 
68030 wP with three versions: 16.7, 
20, and 25 MHz. The board also con- 
tains a 68882 floating-point coproc- 


essor operating at the same speed 
as the CPU. The board has 4M 
bytes of dynamic RAM and four 28- 
pin sockets for ROM, EPROM, or 
EEPROM. Using a Z8580 serial 
communications controller, the 
board provides two multiprotocol 
serial ports; it also has an RS-232C 
debug port on the front panel, using 
the MC68901 multifunction periph- 
eral (MF'P) chip. The MFP also pro- 
vides four~ 8-bit timers. An 
MC68230 parallel interface/timer IC 
supplies a 24-bit timer that can gen- 
erate autovectored interrupt to the 
CPU on level 4. Mostek’s MK48T02 
provides a battery-backed real-time 
clock and 2k bytes of battery- 
backed static RAM. $2995. 
Motorola Microcomputer Div, 
Marcom Dept, DW283, 2900 S 
Diablo Way, Tempe, AZ 85282. 
Phone (800) 556-1234, ext 230; in 
CA, (800) 441-2345, ext 230. 
Circle No 706 
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Unequaled value in a 100 MHz Digitizing Oscilloscope. The HP 5450 1A. 


100 MHz bandwidth on the market. You’ll see the power See the HP 54501A 

Four channels of glitch, dropout and TV trigger- in action. 

8-bit vertical resolution ing, measurement limit test and Contact your local HP sales office 

Instant hardcopy output dual timebase windowing. The for more information. 

Full HP-IB programmability | HP 54501A outperforms analog 

Automatic measurements oscilloscopes and delivers extra 

capabilities found only in expen 

Call your local sales office sive digitizing oscilloscopes. 
to see the best price/performance, See the ease and versatility i, HEWLETT 
portable, digitizing oscilloscope _—_ of the HP 54501A. : PACKARD 
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yital portions of. a circuit, but 
also successfully span the interface 
between them. 

If you’re designing a mixed-signal 
ASIC, it’s even more urgent to per- 
form mixed-signal simulation. With- 
out full simulation you run the risk 
of ending up with an ASIC that 
does everything it was supposed to 
do but has to be redesigned because 
the rest of the system doesn’t be- 
have the way you thought it would. 


For example, if you connect data 
lines incorrectly to an A/D con- 
verter after a successful simulation 
of the analog and digital portions 
of a circuit, all your effort will be 
wasted, especially if the circuit is 
an ASIC. That is admittedly a fool- 
ish mistake, but the last engineer 
to make it has yet to be born. A 
true mixed-signal simulator lets you 
verify the entire circuit, including 
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function enc (signal d : vibit Wector(0 to 7)) 
return vibit_vector ; 
end; 


# 
package body encoder is 
function enc (signal d : vilbit vector(§ to 7)) 


return vilbit_vector is 


a etonck ies beeveen ‘he: analog . 


| and digital blocks. 


Another situation where separate 


simulations are inadequate is in 
cases where there is a feedback link 
between analog and digital circuits. 
For example, in motor or engine 
control where you have analog 
sense or drive circuits and the con- 
trol equations are implemented 
digitally, you’re going to have a dif- 
ficult time simulating the system 
without mixed-signal simulation. 
You can’t break up the analog and 
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These ast dee 
ae analog and digital simula- 
tion does have some advantages, 
one of which being that most de- 
signers can find analog and digital 
simulators that fit their needs. At 
present, trying to find a mixed- 
signal simulator that combines the 
features you need from both analog 
and digital simulators is still diff- 
cult because the choices are few. 

Before comparing particular 


It’s important to simulate the entire circuit board 
containing an ASIC, or better still, 
the entire system. 


mixed-signal simulators, it’s important to know what 
to look for. Mixed-signal simulators typically comprise 
separate analog and digital simulators that run in uni- 
son. These separate simulators need the net list split 
into analog and digital sections before they can run the 
simulation. A tightly integrated combination of the two 
simulators will handle the net list split internally. A 
looser gluing of the two simulators may leave the net 
list split to be performed by the user. The separate 
analog and digital simulators operate independently 
except when an analog input to a digital device crosses 
a threshold or a digital input to an analog device 
changes state. 

Communications between the digital and analog 
simulators is made difficult by the fact that most analog 
simulators work in time steps that are independent of 
the event-driven time steps of a digital simulator. To 
get the best simulation speed, you need to let both 
simulators work with their optimum time steps. When 
data needs to be exchanged between simulators, time 
must be synchronized. 


Interface models between analog and digital 


Another problem that must be solved is the interface 
between analog and digital models. In the analog simu- 
lator, you need more information on the source and 
load of digital circuits than you need in the digital 
simulator. You also need to resolve digital output 
states and strengths, including high-impedance states. 
Generally, you need special device models that trans- 
late data between the analog and digital simulators. 

You have several options when choosing a mixed- 
signal simulator. One is to simulate the entire circuit 
with a low-level circuit simulator such as Spice. Be- 
cause simulation of digital circuits on a low-level simu- 
lator is slow in comparison with digital simulation, us- 
ing Spice is only practical with circuits containing very 
few digital circuits. 

On the other hand, analog simulation is typically the 
bottleneck when it comes to mixed-signal simulation, 
though it depends on the ratio of analog elements to 
digital elements in a design. Despite this, Spice and 
some other low-level circuit simulators are often on 
the receiving end of bad press. Two more points should 
be mentioned regarding Spice. 

First, although Spice certainly isn’t fast, execution 
time does not increase with the square of the circuit 
size, aS some marketing literature would have you be- 
lieve. Spice simulation time is consumed by model 
evaluations and matrix equations. Model evaluations 
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increase approximately linearly with circuit size and 
matrix equations increase exponentially, but with an 
exponent of around 1.2. If every element in a circuit 
were connected with all others the exponent would 
be two, but this does not happen in actual circuit de- 
sign. 

The second problem, convergence, also is not quite 
as bad as it is usually made out to be. Quotes on conver- 
tgence problems are normally in reference to an unre- 
fined version of Spice 2G. Every major vendor of Spice 
derivatives has refined Spice models to minimize these 
convergence problems. This isn’t to say that conver- 
gence problems don’t exist, but any simulator that 
solves differential equations to simulate circuits has 
to deal with the inherent realities of mathematics when 
solving them. 


Accuracy takes time 


If you want the simulation accuracy provided by 
Spice or other low-level circuit simulators, you usually 
have to pay the price of significant amounts of time 
spent in simulations. But there is an alternative. You 
can sacrifice some of the accuracy of low-level circuit 
simulators for speed. One approach is to use behavioral 
simulation. 

The concept of behavioral simulation is simple. Model 
a device or block of circuitry as a black box. At the 
system level, it isn’t necessary to model everything 
that happens in a circuit, just how the outputs respond 
to the inputs. In contrast, a low-level circuit simulator 
such as a Spice tries to replicate the functions of every 
component in a circuit. 

The power of behavioral modeling is not in replacing 
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TABLE 1—REPRESENTATIVE MIXED-SIGNAL SIMULATORS 


ANALOGY 


CAD GROUP 


SILICON COMPILER SYSTEMS 


NOTES: 1. $19,500 WITH LSIM 
2. ALLIANT, CDC CYBER, CREY, ELXSI 


low-level transistor models but in replacing groups of 
models, such as op amps and even higher-level blocks. 
These higher-level behavioral models of analog blocks 
can speed simulation significantly. 

One important advantage of obtaining faster simula- 
tion of circuits is the ability to use the simulator as a 
real design tool, allowing you to try different design 
tradeoffs and to check the feasibility of different ap- 
proaches. When simulation runs too slowly, it becomes 
nothing more than a verification tool. 

Behavioral modeling also adapts well to the hierar- 
chical approach of circuit simulation. You can make a 
behavioral model to simulate the actions of any size 
of circuit. Using a top-down design methodology, you 
can simulate a system before the actual system is de- 
signed in detail. Each behavioral model can be broken 
down into sub-models before simulating the detailed 
circuit design. 

Once the detailed circuit has been designed and simu- 
lated in a low-level circuit simulation, the blocks can 
be replaced with behavioral models that describe more 
accurately how each circuit block will function. 

For all their good points, however, behavioral mod- 
els also have some problems. The simplifications that 
are often made in making a behavioral model restrict 
your use of the model. If you use a behavioral model 
in an unexpected way or look for behavior it was not 
made to simulate, you might obtain erroneous results. 
Ideally, when models are made the proper checks are 
built into them, but that isn’t necessarily the case. 
Analog circuits can be legitimately used in many and 
sometimes bizarre ways. 


One-thousand times faster than Spice 


Every mixed-signal simulator in Table 1 lets you 
use behavioral models to simulate analog circuits. The 
Montage simulator from Sierra Semiconductor is 
unique in that it is intended only for behavioral simula- 
tion. Montage uses detailed analog behavioral models 
that integrate tightly with the digital simulator. Sierra 
Semiconductor claims Montage runs at least 1000 times 
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APOLLO, SUN, DEC VAX 


~ APOLLO, SUN, DEC VAX, IBM PC/XTIAT, 
PS/2, MAINFRAMES? 


APOLLO, SUN 


faster than Spice, yet is accurate enough that the com- 
pany guarantees that any ASIC you design with Mon- 
tage will work when they build it. 

Several things probably allow the company to make 
this guarantee. Montage is intended only for ASIC 
design. Sierra Semiconductor has a library of about 
300 analog and digital cells for which it has written 
detailed behavioral models. It has tight control over 
the building blocks you use in your design, and the 
simulator includes extensive error checking to make 
sure you use the models as intended. 


Don’t forget board-level simulation 


Having a mixed-signal simulator developed by the 
ASIC vendor to be compatible with their IC process 
is ideal from the standpoint of developing ASICs. Pos- 
sibly the only disadvantage of this approach is that 
this simulator is only appropriate for ASIC design. If 
you want to simulate the ASIC in a board-level applica- 
tion, you’ll have to turn to another simulator. 

If you like the idea of Montage but still want to 
have access to Spice simulation of circuits, there is a 
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PSpice includes a 28-state logic simulator (Microsim Corp) 
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Surprises that show up after you have silicon 
are seldom pleasant. 


solution. Montage is actually based on the Lsim prod- 
uct from Silicon Compiler Systems, a full mixed-signal 
simulator in its own right. Montage uses the digital 
simulator within Lsim but Sierra Semiconductor has 
developed the analog portion of Montage independ- 
ently. } 

Lsim includes an interface to HSpice from Meta- 
Software (Campbell, CA) in addition to analog behav- 
ioral modeling. As with other mixed-signal simulators, 
Lsim lets you simulate some blocks with Spice and 
others behaviorally. Lsim also lets you use what Silicon 
Compiler Systems calls multimode simulation, which 
lets you switch between high-level and low-level mod- 
els at critical times during a simulation. Lsim’s digital 
simulator includes switch-level, gate-level, and behav- 
ioral-level simulation, plus serial and statistical fault 
simulators. It is intended primarily for IC simulation. 

Two simulators that address both the chip-level and 
board-level simulation problem are PSpice from Micro- 
sim and Saber from Analogy. Though these simulators 
are intended primarily as analog simulators, both have 
built-in digital simulation capability that is adequate 
for limited digital simulation. However, the built-in 
digital simulators are not quite as versatile as dedi- 
cated digital simulators. For example, neither of them 
supports fault simulation, a feature you expect to find 
with true dedicated digital simulators. 

Though PSpice and Saber have considerable overlap 
in their capabilities, they are totally different pack- 
ages. PSpice, as the name implies, is a Spice-based 
simulator. Saber has low-level circuit simulation capa- 
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DesignSim A/D uses Saber/CADAT combination (NCR Corp) 
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Lsinm provides mixed-signal simulation chip- and system-level designs (Silicon Compiler 
Systems) 


bilities similar to Spice, but is completely different from 
Spice. For example, whereas Spice has models built 
in to the simulator, Saber has its own modeling lan- 
guage with models separate from the simulator. Both 
simulators accept Spice models and have extensive li- 
braries of models; both provide software to assist you 
in developing your own models. 

For mixed-signal simulation of circuits requiring 
more sophisticated digital simulation, both PSpice and 
Saber have been paired with digital simulators. PSpice 
has been integrated with Viewlogic’s Viewsim and also 
supports HHB’s CADAT simulator. Saber has been 
teamed with CADAT and is working on interfaces to 


Montage’s speed lets you perform design tradeoffs quickly (Sierra Semiconductor) 
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what about 
the other 95% 
of your design? 


Signetics 
We've got the guts! 


It takes more than a microprocessor to improve product 
performance. 


At Signetics, we haven’t developed proprietary MPUs. 
Instead we’ve concentrated on the other 95% of your 
system. We call it “the guts.” 


That’s why we’re known as your dependable, worldwide 
supplier of quality ICs. Producers of devices that are 
processed with leading-edge technology and supported 
with customer-oriented service. 


We provide everything essential to the total perfor- 
mance of your design. And we make it easy for you 
to get it. From one vendor. In less time. With less 
paperwork. For less cost. 


We're Signetics. We’ve got the guts! Make us prove it. 
Call (800) 227-1817, ext. 982D and ask for our new 
capabilities brochure. 


© 1988 NAPC 


Signetics 


Separate simulators are inadequate in cases 
where there is a feedback loop between analog 
and digital circuits. 


Gateway’s Verilog (Westford, MA) and GenRad’s HiLo 
(Milpitas, CA). 

Viewlogic’s Viewsim A/D product integrates PSpice 
with its Viewsim digital simulator to provide a pow- 
erful simulator capable of low-level circuit simulation 
through high-level system simulation of mixed-signal 
circuits. 

Another case of integrating two packages under one 
roof is DesignSim A/D from NCR, which has taken the 
Saber/CADAT combination and integrated it to fit the 
company’s needs. The Spice models NCR had previ- 
ously been using were translated for Saber. DesignSim 
A/D can take advantage of all the models available for 
board-level simulation as well as the models NCR has 
developed for its ASIC process. As a result, you can 
simulate systems, boards, or ICs all on the same simu- 
lator. An additional benefit is realized by having a 
single company provide the digital simulator, analog 
simulator, and foundry. 

Another mixed-signal simulator approach is the 
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Saber includes a native mixed-signal capability (Analogy Inc} 


SALT simulator from Cad Group. SALT uses an analog 
simulator that is less accurate but faster than Spice. 
The accuracy of a Spice simulation is often much 
greater than you can measure in a real circuit. Cad 
Group has tried to reach what they feel is a better 
balance than Spice has between speed and accuracy. 

SALT also has features to speed up other parts of 
the simulation process. For example, SALT uses an 
incremental compiler so that circuit or model changes 
made between runs can be performed quickly. This 
simulator saves the state of the simulation as often as 
you'd like during execution so that you can restart the 
simulation from any point rather than having to start 
from the beginning. 

SALT also offers features to help you troubleshoot 
circuit problems after the simulator has uncovered 
them. For example, a feature called traceback lets you 
determine all the sources driving a node, helping you 
spot errors when multiple sources are driving a bus 
line. 

If you need a mixed-signal simulator you have sev- 
eral alternatives immediately available. By the end of 
this year you can expect products from every major 
electronic design automation company that isn’t cur- 
rently offering any. Many companies are working on 
new solutions to mixed-signal problems, not just re- 
packaging products that are already available. 


Article Interest Quotient (Circle One) 
High 497 Medium 498 Low 499 
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“Vroom!” 


Turbocharge your memory for zero 
wait state design with Signetics 
fast 75ns PAL’-type devices. 


Vroom! Now you can 
get the zero wait state Simin foe 
performance that will a ee ee 
allow memory to keep 
pace with the new 
ultra-fast micropro- 
cessors. And you 
won't have to pay 


top price for your = 7.5ns PAL-type device improves system 
memory to do it! performance. 


b<_—_—_—_———— Teye ———_ 
40 ns - 60 ns 


0 wait states 


Vroom! Boost system speed, lower memory cost. 
Signetics offers the fastest (7.5ns) PAL-type devices 
for high-speed decoding. Now you can design with 

slower, less expensive, more available memory 
devices and still enhance system speed. And all 
Signetics PLDs are easily supported by ABEL, 
CUPL or our powerful AMAZE design software. 


7.5ns 24-pin 
PLUS20L8-7 PLUS20R6-7 


PLUSI6R4-7 PLUS16R8-7 | PLUS20R4-7 PLUS20R8-7 


Vroom! We've got the guts! That’s right, 
we have those essential PLDs you need to improve total 
system performance. Programmable Macro Logic, Logic 
Arrays, Logic Sequencers and our PAL-type products that 
cut system cost while boosting system speed. 


Turbocharge your memory now! Call Signetics at (800) 
227-1817, ext. 985D, for a free High-Speed Decoder Hand- 
book. For surface mount and military product availability, 
contact your local Signetics sales office. 


PAL is a trademark of AMD/MMI. ©1988 NAPC 


Signetics 
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SIC 
ACROSS 
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building blocks containing accurate and fully functional timing models. You'll save 
time and money by performing complete simulations of your whole system before 
committing to silicon. 

And our advanced technologies that can replace hundreds of standard devices 
with a single ASIC device: 0.7-micron technologies with up to 200,000 useable gates; 
Channel-Free™ array and cell-based architectures in CMOS or BiCMOS, integrated 
RISC technologies; three-layer metal; and plastic packaging so advanced you can 
specify up to 524 pins. 

LSI Logic’s ASIC Design Methodology. It’s more than just a practical approach to 
system design. It's why we outperform other ASIC companies where it matters most. 

Across the board. 


JF LOCICE 


ACROSS =PRE BOARD 
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6CAt HP we faced the same 
problem. So we developed 
electronic design automa- 
tion tools that we use to get 
designs right before we build 
expensive prototypes. 79 


We haven't made prototype revisions 
a thing of the past... yet. But HP’s 
Electronic Design Automation 
(EDA) tools can catch most prob- 
lems while designs are still in their 
infancy. Where you can fix them 
faster. At less cost. 


As part of DesignCenter, HP’s EDA 
tools handle the spectrum of tech- 
nology for systems design. From 
digital to analog and microwave. 
In designs with ASICs, hybrids 

and PCBs...even microprocessors. 
From design capture and simula- 
tion to layout and enclosure design. 
All the resources you need to make 
sure designs are right before you 
commit to prototypes. 


Once you've built prototypes, HP 
supports you with the industry's fin- 
est test and measurement equipment. 
Along with the links to integrate 
design and prototype test. 


But it’s not just a question of 
choosing the right tools. It’s also the 
right company. You want a company 
that’s fully committed to support. 
When you need it. Where you need it. 
A partner you know you can trust 
in electronic design automation. 
That’s HP. 


Find out how HP EDA tools and 
support can put you on the com- 
petitive track. Call 1-800-752-0900, 
Ext. C215 and ask for your FREE 
EDA “Tool Kit? 


There is a better way. 


Kip HEWLETT 


PACKARD 
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_The Microtec® Research C Compiler family 

_ has everything you need to create the fastest 

native or embedded C Code in the world: 

e Generates code for Motorola 680X0, Intel 
80X86, Zilog Z80/64180 & other micropro- 
cessor families | 


¢ Full ANSIC including prototypes and 
keywords CONST & VOLATILE 


¢ ROMable, re-entrant code and libraries 
e Position-independent code & data 


e Produces in-line floating point instruc- 
tions or calls to run-time library 


¢ Comprehensive listing options including 
interleaved C and assembly and Cross © 
Reference Table 


e Manufacturer-compatible assembler & 
linker included 
e Supports high-level debugging with full 
optimization 
Microtec Research C Compilers run on 
IBM PC, Sun, HP, Apollo, DEC, and most other 
workstations. 
For a complete development package, 
you can add our popular XRAY Debugger™ 


ag oun ee 


And you can debug your C code in any envi- 


_ time operating systems and target monitors. 


But, in addition to all these features, you 


get something more: | 


Blazing speed. 


Our first-generation compilers set per- 


-_ formance benchmarks for the industry, but 
that was just the beginning. Call now for free 


information about our newest, speediest, gen- 
eration of C, Fortran and Pascal compilers. 
Your C Code will run faster than ever. 
Call now. 
Don't delay. We'll rush you latest bench- 
marks and technical data. 


800-950-5554. 
yj -Mrcrotec 
Research Ince. 


Creators of the XRAY development environment. 


2350 Mission College Blvd. Santa Clara, CA 95054 408-980-1300 
London 0256-57-55-1 Munich 089-609-6020 Tokyo 03-502-5598 
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Microtec is a registered trademark of Microtec Research, inc.. XRAY Debugger is a trademark of Microtec Research, Inc., 
Inc., Apollo, intel, 1BM, and Zilog and the Z-80, are registered trademarks respectively of Apollo Computer, Inc. intel Ce 
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_ Sun is a trademark of Sun Microsystems, 
rporation, IBM Corporation, and Zilog, Inc. 


Computer-Aided E 
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CD-ROM component-selection tool runs 
on Sun-3 workstations 


CAPS (Computer-Aided Product 
Selection) is a tool that gives you 
fast, query-driven access to techni- 
cal specifications, applications data, 
and the complete text and graphic 
images of manufacturers’ data 
sheets for hundreds of thousands of 
ICs and discrete semiconductors 
manufactured by more than 375 
companies. All component informa- 
tion is stored and indexed on more 
than 12 CD-ROM disks that your 
workstation reads with the aid of a 
CAPS-supplied 4-disk CD-ROM 
reader unit. 

You access the database via a 
menu-driven user interface that lets 
you search for a part on the basis 
of fabrication technology, function, 
and de or ac parameters. You can 
identify equivalent devices and al- 
ternate sources, find mil-spec parts, 
locate functionally identical compo- 
nents with different reliability rat- 
ings, and look up replacements for 
obsolete components. The CAPS 
database also includes in-depth ref- 


erence data covering component up- 
grades and downgrades, military 
and DESC (Defense Electronics 
Supply Center) part numbers, reli- 
ability ratings, QPL (qualified parts 
list) sources, and manufacturers’ 
addresses and phone numbers. If 
needed, you can print data sheets 
and applications notes directly from 
the database. 

The CAPS system is available on 
an annual subscription basis from 


In-circuit ASIC verification tool 
checks designs before prototypes 


The Rapid Prototype Machine 
(RPM) Emulation System ia a real- 
time, in-circuit ASIC verification 
tool based on Xilinx’s Logic Cell Ar- 
ray (LCA). You can design a circuit 
for ASIC implementation, transfer 
the design to the RPM hardware, 
plug the RPM emulator into your 
target system, and prove that the 
logic works in concert with the tar- 
get system. If the logic doesn’t 
work, the emulation system lets 
you reconfigure the LCAs to debug 
and correct problems. 

The basic RPM configuration 
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supports the real-time emulation of 
designs that have as many as 25,000 
gates. Modular expansion permits 
the gate capacity to grow to 100,000 
gates. Stimulus generation and 
logic analysis are built into the basic 
configuration. Interface cables and 
plug adapters insert into standard 
ASIC sockets, and optional compo- 
nent adapters let you use standard 
components, such as memory de- 
vices and pPs, as part of the emula- 
tion system. 

The RPM Emulation System con- 
sists of stand-alone emulation hard- 


Cahners Technical Information 
Service for $7950. Update disks are 
issued at 90-day intervals and in- 
clude information on new compo- 
nents as well as revisions to exist- 
ing information. 

Cahners Technical Information 
Service Div, 275 Washington St, 
Newton, MA 02158. Phone (617) 
964-3030. 

Circle No 357 


ware and software. The software 
consists of the emulation-setup and 
embedded-design-analysis tools. An 
Ethernet interface or a SCSI port 
connects to your Daisy, Valid, or 
Mento workstation and lets the 
workstation control the emulation 
system. Pricing for the RPM Emu- 
lation System starts at $125,000. 
Quickturn Systems Inc, 1023 N 
Shoreline Blvd, Mountain View, 
CA 94043. Phone (415) 967-3300. 
FAX 415-967-3199. 
Circle No 358 
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Computer-Aided E 


Analyzer package features 
test-fixture accessibility 


The DFA (design for accessibility) 
Analyzer is a member of the Test- 
bridge family of design-for-test 
products that are part of the ven- 
dor’s Allegro pc-board-design sys- 
tem. The analyzer lets you incorpo- 
rate access for automatic-test- 
equipment test fixtures when you 
place and route components on your 
board. 

Using the DFA Analyzer, you 
can evaluate the accessibility of sig- 
nals on boards that use fine-line 
technology, including micro vias 
and blind or buried vias. You can 


also evaluate boards that have sur- 
face-mount devices on both sides for 
accessibility to clamshell-type fix- 
tures and fixtures that probe only 
one side of a pe board. 

The analyzer lets you automati- 
cally identify existing via holes and 
pads that meet test-fixture require- 
ments; the software will limit test 
points to those locations where the 
fixture has probes. In addition, the 
software inserts test points on the 
proper grid for those nets that don’t 
have a readily accessible test loca- 
tion. To guide the selection and in- 


ngineering 


sertion process, you can use the 
vendor’s defaults or introduce your 
own test rules. In addition, a nu- 
merically controlled (NC) drill-hole 
feature generates NC drill and 
route tapes of test-point locations 
to drive the equipment that pro- 
duces custom test fixtures. 

Allegro runs on Sun 8 and 4 work- 
stations and DEC VAX stations. 
Prices start at $20,000. 

Valid Logic Systems, 2820 Or- 
chard Pkwy, San Jose, CA 95134. 
Phone (408) 432-9400. 

Circle No 359 


Analog simulation package offers 


enhanced convergence and large ee 


AccuSim, an analog simulation 
package, provides enhanced con- 
vergence performance that lets you 
concentrate on circuit design rather 
than on how to make the simulation 
converge. Among its enhancements 
is a timestep control, which, the 
vendor claims, will work on circuits 
having more than 5000 transistors. 

For cases where the standard 
simulation doesn’t converge, Ac- 
cuSim provides you with five inter- 
active convergence-assistance algo- 
rithms. The likelihood of conver- 
gence is much greater if the pro- 
gram is able to compute abrupt 
changes in small steps. The Ac- 
cuSim lets you enable or disable any 
of the five algorithms and control 
the number of convergence-assisted 
iterations performed by the simula- 
tor. 

AccuLib, a library of models for 
AccuSim, contains open models for 
1800 parts, including bipolar tran- 
sistors, diodes, JFETs, MOSFETs, 
ICs, and power supplies. The ven- 
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dor plans a library growth of 600 
parts per year, provided in quar- 
terly updates. 

The cost of adding AccuSim to 
an existing Idea Series workstation 
is $22,000; AccuLib, as a site sub- 
scription with quarterly updates, 
sells for $22,000. A Monte Carlo up- 


grade is available for $7500. Pricing 
for the full Analog Station, includ- 
ing Apollo DN8010 hardware, 
starts at $31,900. 

Mentor Graphics Corp, 8500 SW 
Creekside Pl, Beaverton, OR 
97005. Phone (503) 626-7000. 

Circle No 360 
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R ISAWESOME. 


PS Sn Sag a etic, Bs gi, MER : 


Our low-cost 05/2 tools put more muscle in your PCB design. 


Tired of paying up to $80,000 per PCBdesign —_ ing with complete Sun/Apollo/VAX compatibility. 
seat? Look at LEDAX™ Plus. For $8,795, youcan True multi-tasking. “Point and click” mouse/icon- 
put our complete workstation-proven, workstation- _ based graphical interface. Virtual memory with no 


powerful toolset on every OS/2™-Presentation MS-DOS constraints. Result: reduced design time, 
Manager PC platform. improved manufacturability and reliability. 

LEDAX Plus is tightly coupled and highly inter- Get in touch with LEDAX Plus. For more 
active, with fast, easy control from schematic information, call toll-free: 


capture step-by-step through design to photo- = (800 )-663-6226. Put more punch in 
tooling. Advanced functionality and network- ASA your product development. 


a 
<a 
by Microtel Pacific Research. Tel: (604) 294-1471. 


LEDAX isa trademark of Microtel Pacific Research Limited. OS, 2 is a trademark of International Business Machines Corp. All other brand and product names are trademarks or registered trademarks of their respective companies. 
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Digital-signal-processing workstation 
performs algorithmic verification 


The Signal Processing WorkSystem 
(SPW) does for signal-processing 
design what schematic capture did 
for logic design. Starting from soft- 
ware descriptions of primitives, you 
can interactively capture DSP sys- 
tem algorithms. You can then apply 
stimuli to your system’s inputs and 
tweak the system to verify and opti- 
mize performance. 

The menu-driven SPW features 
a Block Diagram Editor (BDE), 
which supports hierarchical design; 
you use the BDE to focus on algo- 
rithmic design. Because the BDE 
has revision control and offers 
transparent location and relocation 
of design data on a network of 
workstations, you can partition de- 


signs among ateam of engineers. 
The components you use to con- 
struct and simulate a DSP system 
come from the Function Block Li- 
brary (FBL). This library contains 
about 100 software-coded function 
blocks. If you need a function that’s 
not included in the library, you can 
write source code in C or Fortran 
to create a custom block. While the 
simulation is running, FBL lets you 
view signals, modify simulation pa- 
rameters, and observe the results. 
The Simulation Program Builder 
takes the signal-flow block diagram 
from the BDE and converts it into 
a program that simulates the signal- 
flow behavior of an entire DSP sys- 
tem. Your design can incorporate 


multiloop, nested, and hierarchical 
feedback paths. 

The Signal Display Editor cre- 
ates, edits, displays, and analyzes 
signals within your DSP system. Its 
interactive commands let you cut 
and paste signals, thereby decreas- 
ing the amount of time you devote 
to signal construction and analysis. 

The Signal Processing WorkSys- 
tem costs $25,000 and runs on the 
DEC VAXstation 3000 and on 
Apollo DN3000 and DN4000 work- 
stations; it will soon be available for 
Sun 3 workstations. 

Comdisco Inc, 101 California St, 
38th Floor, San Francisco, CA 
94111. Phone (415) 421-1800. 
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Now, for the first time, you can 
surface mount crystals and CMOS 
crystal oscillators with complete 
confidence. That's because Epson 
has developed new materials that 


MAX RATINGS 


260°C 


TIME 


176 


260°C FOR 20 SECONDS 


True Surface 
Mount Crystals 
& Oscillator 


will withstand 260°C for 20 seconds (see curve), well above standard 
IR and Vapor Phase Reflow processing temperatures. And our 
CMOS oscillators give you high-speed 5 nsec rise and fall times, 
45/55 symmetry (typ) and low power consumption. 

Also ask about our Surface Mount Real Time Clocks. 


S 


ACTUAL SIZE “ag 
Pa 


CRYSTALS 
PART NO. 


FREQUENCY 


EPSON SURFACE MOUNT CRYSTAL/OSCILLATOR SPECIFICATIONS 


CMOS CRYSTAL OSCILLATORS 
PART NO. FREQUENCY 


MC-405 32.768 KHz SG-615 1.5000 MHz ~ 25 MHz 
MA-505 12MHz ~ 25 MHz (25 ~ 50 MHz) 1/89 
( 4MHz ~ 12MHz) 9/88 
(25 MHz ~ 60 MHz) 1/89 
Call your sales rep today. 


E PSON crson AMERICA, INC. 


Component Sales Department 


EPSON Sales Representatives: AL-GA-TN-NC The Novus Group 205/534-0044 - CA-No. Costar 408/446-9339 - CA-So. Bager 
Electronics 714/957-3367 - CO-UT Wn. Region Mktg. 303/469-8088 - FL Dyne-A-Mark 305/771-6501 - IL-WI LTD Technologies 
312/773-2900 - IN-KY C C Electro 317/255-1508 - KA-MO-IA Microtronics 913/262-1444 - MA-NH-CT Rosen Assoc. 617/449-4700 - 
MD-VA Tech. Sales Assoc. 301/461-7802 NJ JMR Sales 201/254-8484 - NY Elcom Sales 716/385-1400 - OH-MI J. D. Babb Assoc. 
216/323-7081 - OR-WAE. E. Sales 503/639-3978 - PA Omega Sales 215/947-4135 - TX-OK Component Tech. 214/783-8831 
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Talk is fine. 

But the competition’s breathing down your 
neck. Designs are getting more complex. And 
your market windows are shrinking. 

It’s time to stop talking about EDA’s future— 
and do something about it. 

That’s why DAZIX was created. 

Formed by the merger of Daisy and 
Cadnetix, DAZIX is the only brand new EDA 
company with over 10,000 satisfied users. And a 
record of innovation no one else can touch. 


Design Capture Digital Analysis Analog Analysis 


Computer-Aided 


Thermal Analysis Manufacturing 


Right now, we're creating the next genera- 
tion of EDA. And making it what it should 
have been all along. A complete set of the 
industry’s richest, most powerful design tools. 
The best graphic interface. Open systems and 
industry standards. And the most comprehensive 
Support in the business. 


STARTING WITH A 
COMPLETE SET OF 
THE WORLD'S MOST 
POWERFUL TOOLS. 
Taking it from the top, 
we now have the richest set 
of EDA tools ever assembled 
in one place. Bar none. — 
There are 170 ASIC oo 
design kits and over 4,500 
standard components. An 
Automatic Test Pattern 


Generator (ATPG) for 


CREATING IT. 


the most complete fault coverage of complex 

sequential ASIC designs. The industry’s most 

popular physical modeler. Powerful hardware 

accelerators for simulation and routing. PCB 

layout with 100% auto-routing. And the EDA 

industry’s most intelligent CAM workstation. 
Best of all, it’s all yours today. 


WITH A COMMON INTERFACE 
THAT'S UNCOMMONLY SIMPLE. 

You'll see a visible difference in DAZIX 

EDA. It’s the 

industry’s best 

= user interface. 
| a It uses 
ese graphic icons, 
“wap function keys 
and a mouse. 
Just point and 
click. 

With just 
one uniform 
interface to 
learn, there’s 
minimal training. So your design teams are up 
and running from nearly the first day they 


Computer-Aided Design 


Auto-Routing 


Manufacturing 


Documentation Fabrication 


Our design environment is also 
open to today’s most | RE 
open platforms. 
Soon to include 
the entire Sun 
family. And that 
leaves you open to 
integrate support- 
ing hardware and 
third-party soft- 
ware. And have it 
all work together. 


BACKED BY THE GREATEST BODY OF 
SYSTEM KNOWLEDGE EVER ASSEMBLED. 


Some of our best design tools are the 
experience and talent of the industry’s largest 
R&D staff. All 435 of them. All supported by 
the industry’s largest R&D budget. All focused 
on EDA. And our sales and support staff in 44 
offices in 17 countries worldwide. 

All dedicated to expanding the capabilities of 
your design environment. Proof we’re putting 
our money where our mouth is. 


IT’S TIME TO CREATE 


ai down Tceyp } YOUR FUTURE,TODAY. 
=> ATT Ready or not, the 
ON AN OPEN SYSTEM BUILT » future’s here. And you’re 
TO THE HIGHEST STANDARDS. ~ A. going to need the best 
Our design tools play all your favor- ~ tools to deal with it. For 

ites. Including UNIX, DOS, Ethernet, details, write or call DAZIX, 
IEEE 802.3, 200 Parkside Drive, San 
TCP/IP, $ i Fernando, CA 91340, 


NES and the A yet 
system —plus 
the EDIE IGES 
and IPC data 
exchange 
standards. 


FACTURING: : 4 ¢ 
MENTATION PABRICATION 


— 2 “1-800-556-1234 ext. 

® 32; in California, 
1-800-441-2345 ext. 32. 
It’s time to turn talk 

into action. 


DAZIX 


Bees. Co A Doan Bs Tok hae 


© 1989, Daisy/Cadnetix Inc. Sun, IBM, AT&T, UNIX, X-Windows, Ethernet, EDIF, IGES, IPC, TCP/IP and NFS are registered trademarks of their respective manufacturers. 
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J LT 1180/81 
5 4x 0.1yF Caps 
$eaeeceegaaa~ Breer a arerey 


800-637-5545 


Rugged. Low Power. RS232 Space Saver. 


Linear’s 1180/81 product using 


Power Drivers ° 

Supply Fault Tolerant Charge Pump O.1y F Caps and RS232 family: 
PartType Drivers Receivers Required Shutdown to +25V Cap Size Req’d. 
LT1030 4 0 +12V * Save board space 
LT1032 4 0 £12V * Save Cap costs 
ee. e : : be ce * Guarantee no latchup 
LT1080 9 2 +5y * Sustain £=25V faults without 
LT1081 2 2 +5V disrupting supplies 
LT1130 5 5 +5V ° 
ne : ; is Oe power comparable to 
111132 5 3 +5V 
LT1133 3 5 +5V * 1yA supply current in shutdown 
LT1134 4 4 +5V ® Up to 100k baud 
ae. ' i * Start at $2.95 in 100 piece 
171137 3 5 +5V quantities 
T1138 5 3 +5V 
bbs : : Lee es For a copy of our RS232 hand- 
T1141 3 5 +5V, +12V book, contact Linear Technology, 
LT1180 2 2 +5V 1630 McCarthy Blvd., Milpitas, 
— = : — CA 95035. Or Call 800-637-5545. 

TECHNOLOGY 
TOUGH PRODUCTS 
FOR TOUGH APPLICATIONS. 
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PARAMETER EXTRACTOR 


The Xtract program performs lin- 
ear and nonlinear modeling charac- 
terization of microwave and RF 
GaAs FETs. The vendor’s AnaCat 
computer-aided test program col- 
lects measurement data that Xtract 
uses to perform FET modeling 
characterization. From this data, 
Xtract generates transistor charac- 
terization files for a proprietary 
Bias-Dependent Transistor model. 
Xtract also supports other FET 
models to augment model extrac- 
tion performance. The program’s 
comparison feature lets you verify 
the quality of modeled results. You 
can use Xtract to simulate large sig- 
nal microwave performance and 
generate s-parameters and de volt- 
age characteristics of the FET. 
Xtract runs on Apollo, Sun, and 
DEC hardware as well as HP 9000 
Series 300, and IBM PCs running 
MS-DOS, PC-DOS, and OS/2. The 
software includes AnaCat Version 
1.2; the Xtract program; an FET 
kernel; and training, which covers 
one FET extraction. From $34,500. 
EEsof Inc, 5795 Lindero Canyon 
Rd, Westlake Village, CA 91362. 

Phone (818) 991-7530. 
Circle No 707 


LOGIC SIMULATOR 

Lice is a low-cost, menu-driven 
logic-circuit emulator program. The 
simulator has three main menu se- 
lections: a logic-default editor, 
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which initializes circuits and sets up 
the tabular output display; a TTL- 
family-component dictionary list- 
ing; and a logic-circuit entry, which 
accepts keyboard or diskfile sche- 
matics. Lice requires DOS 2.0 or 
higher with an IBM CGA or equiva- 
lent and needs 256k bytes of 
RAM. It comes with a tutorial man- 
ual. $49. 

BSoft Software, 444 Colton Rd, 
Columbus, OH 43207. Phone (614) 
491-0832. 

Circle No 708 


HARDWARE MODELER 


The LM-1000 hardware modeling 
system addresses some of the prob- 
lems associated with doing system- 
level simulations of designs involv- 
ing semicustom ICs. It lets you cre- 
ate a logic model of an ASIC when 
you have prototypes available. Af- 
ter you mount a device on a device 
adapter, the modeling method lets 
you create a functional software 
shell in which you define the pin- 
outs. A verification utility auto- 
matically checks software syntax 
and semantics. 

For standard devices, the LM- 
1000 hardware modeling system 
supports a library of more than 600 
logic models. Each includes a physi- 
cal device mounted on a device 
adapter, shell software that defines 
I/O, and functional test vectors. 
Most of the models cost between 
$1000 and $2000. Because the mod- 
els utilize the actual physical de- 
vice, they are by definition correct. 
As long as the shell software is cor- 


rect, the model will perform as the 
actual device—because it is, essen- 
tially, the actual device. 

You can drive the LM-1000 from 
a variety of computers, including 
the Sun-3 and Sun-4; Apollo Series 
3000, 3500, 4000, and 4500; DEC 
VA Xstation, MicroVAX, and VAX; 
and IBM PC/886 and compatibles. 
It starts at $50,000 for the minimum 
unit and is available through Gate- 
way Design Automation, GenRad, 
Valid Logic Systems, Vantage 
Analysis, or Viewlogic. 

Logic Modeling Systems Inc, 
1520 McCandless Dr, Milpitas, CA 
95035. Phone (408) 954-5200. 
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SCHEMATIC EDITOR 


SuperCAD is a low-cost, schematic- 
entry package that runs on an IBM 
PC or compatible with 320k bytes 
of RAM, an IBM CGA, EGA, or 
Hercules graphics card, a Microsoft 
mouse, and DOS 2.0 or higher. In 
addition to the schematic editor, it 


comes with a netlist generator, a 
library-parts builder, and an ASCII 
screen editor. The parts libraries 
are organized into five categories: 
generic (TTL and CMOS), memory, 
microprocessors, PLDs, and DSP 
chips. A library of package outlines 
makes it possible to perform rudi- 
mentary board layout with the 
schematic editor. Menus covering 
about 40% of all commands are vis- 
ible at all times, and other com- 
mands are accessible via pull-down 
or pop-up menus. Regardless of 
page size, SuperCAD allows you to 
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just a touch. 


Mentor Graphics lets electronic 
package designers automatically 
convert 3D wireframes to solid 
models. 

That’s right. The benefits of solid 
models. Directly from wireframe. 
Automatically. 

Just enter your design using 
familiar, efficient wireframe tech- 


Pe _ niques. Then automatically con- 


: 


ie vert to solids. With shaded 
images. Geometric and mass 
properties. And hidden line 
removal. 

Package Station is the 
first CAE/CAD system de- 
signed expressly for the 

electronic package engineer. With geo- 
metric modeling, drafting, technical 
documentation and thermal analysis all 
in a single system. And tight links to 
Board Station, our PCB layout system. 

For the first time, PCB and package 
designers can share vital design infor- 
mation. Immediately. Accurately. And 
perform thermal analysis that includes 
conduction, forced convection and 
radiation. 

At last, you head off both mechani- 
cal and thermal problems before they 


ever reach manufacturing. 

So let us show you why we've got 
the right touch in electronic package 
design. 

Phone 1-800-547-7390. 


Computer-Aided E 


ngineering 


view the entire schematic and zoom 
in on a small portion. Further, func- 
tion-key operations include undraw 
last object, recenter schematic, tog- 
gle-mouse mode, and redraw 
screen. The basic package supports 
narrow- and wide-carriage Epsom/ 
IBM-compatible dot-matrix print- 
ers and can print A- through E-size 
pages in high or low resolution. $99. 
Mental Automation Inc, 5415 
136th Pl SE, Bellevue, WA 98006. 

Phone (206) 641-2141. | 
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PLD DESIGN TOOL 


The CUPL version 3.0 enhance- 
ment lets you compile the entire de- 
sign without concern for the archi- 
tecture of any one PLD. You then 
perform simulation as a design- 
verification step. After youre satis- 
fied that the design is correct, 
CUPL 3.0 creates a symbol table 
that indicates the PLD resources 
you need. You can then choose, 
either manually or through a data- 
base program, the device that best 
meets your price, availability, and 
performance requirements. 
Highlighting CUPL version 3.0 
are models of large devices having 
as many as one million fuses. To 
prevent the appearance of bias 
toward any one PLD supplier, 
CUPL’s designers purposely 
avoided automating the PLD selec- 
tion process. Other enhancements 
include the ability to accept stan- 
dard EDIF (Electronic Data Inter- 
change Format) output from other 
vendors’ graphics entry packages; 
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many high-level constructs; repeat 
commands that allow indexing of 
equations; and a waveform genera- 
tor that lets you simulate large 
PLDs that have asynchronous ar- 
chitectures. 

The software is free for users on 
the vendor’s 2-year Maintenance 
and Update Program. An update 
package for existing MS-DOS users 
costs $250; for new users, prices 
start at $1250. 

Logical Devices Inc, 1201 NW 
65th Pl, Fort Lauderdale, FL 
33309. Phone (800) 331-7766; in 
FL, (305) 974-0975. TLX 383142. 
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LOGIC VERIFIER 


The Personal Logic Design Verifi- 
cation System (PLDVS) allows you 
to perform functional tests and de- 
velop test programs for your ASIC- 
and PLD-based designs. The sys- 


Saving Labor 


tem comprises hardware and soft- 
ware that combine with your IBM 
PC/AT or compatible computer to 
form a test workstation. 

The hardware portion of PLDVS 
includes plug-in cards for the com- 
puter and a generic socket adapter 
to receive the device under test. 
The adapter accepts devices with 
as many as 128 signal pins and is 
configurable to any device pinout 
and package style. The software 
portion allows you to create test 
programs using a Pascal-like lan- 
guage. You can enter test vectors 
in tabular form or generate them 
with algorithms. By using algo- 
rithms, you can quickly generate 
large numbers of test vectors, al- 
lowing you to exercise your design 
thoroughly. A 25-line program, for 
example, generates 65,000 test vec- 
tors for a counter design. The sys- 
tem software also includes a variety 
of utilities that allow you to design 


POLYCARBONATE RESIN 


in structural cell brackets for innovative 
Intelligent Automation Series control modules 


from Foxboro. 


Outstanding strength and ductility for 
snap-fit assembly and significantly reduced 
manufacturing costs. Application-tailored 
material performance backed by creative 


technical support—only from GE. 
For more information, call: 


(800) 845-0600 


GE Plastics 


®) Trademark of GE. 
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custom test-result displays. 

The PLDVS costs $6595, includ- 
ing software, interface, adapters 
and documentation. The graphical 
interface design software costs an 
additional $8400. Both require an 
IBM PC/AT or compatible com- 
puter. 

Altera Corp, 3525 Monroe St, 
Santa Clara, CA 95051. Phone 
(408) 984-2800. 
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CAE TOOL 


The MAXI/PC schematic-capture 
and pe-board layout package can 
execute double-sided, surface- 
mount designs with as many as 16 
signal layers; it also handles multi- 
ple power and ground planes having 
a resolution of ‘A000 in. High-speed 
automatic features include place- 
ment, gate- and pin-swapping, com- 
ponent renaming, back-annotation, 


POLYCARBONATE RESIN 


and routing. The package runs on 
IBM PCs and compatibles. $995. 
Racal-Redac Inc, 238 Littleton 
Rd, Westford, MA 01886. Phone 
(508) 692-4900. 
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MULTISOURCE ASIC KIT 


The Design Kit enables users of 
IBM PC-based workstations to de- 
sign an ASIC and compare its per- 
formance in alternative gate-array 


Saving Space 


in advanced, injection-molded enclosures for Intelligent 
Automation Series process control consoles from Foxboro. 
Specified instead of metal for impact strength and 
corrosion resistance in harsh industrial and field 
environments. Parts consolidation for compact 

design. Marketable advantages, all-out design 

and engineering support—only from GE. 


For more information, call: 


(800) 845-0600 


GE Plastics 
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or standard-cell technologies before 
committing the design to a vendor. 
Working within the Viewlogic CAE 
workstation environment, the kit 
allows you to reimplement a design 
in an alternate ASIC technology, 
resimulate, and compare the de- 
sign’s performance and gate utiliza- 
tion. Vendor technology files pro- 
vide the data that the software tools 
use to verify a design’s perform- 
ance. The library contains 109 logic 
and I/O cells. The verification tools 
generate delay values that match 
the vendor’s mainframe simulation 
numbers. The Design Kit checks for 
spikes, setup- and hold-time viola- 
tions, and release-time and pulse- 
width errors. To operate the sys- 
tem, you need an IBM PC/AT or 
compatible with at least 640k bytes 
of RAM, an IBM CGA or EGA 
graphics board, and both a serial 
and a parallel port. The package in- 
cludes the generic library, twelve 
software tools, and a choice of two 
technology files. $9950. Additional 
technology files, $1200. 

Custom Silicon Inc, 600 Suffolk 
St, Lowell, MA 01854. Phone (508) 
454-4600. FAX 508-458-4931. 
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PC-BOARD ROUTER 


The HiWire-Plus Autorouter is a 
rip-up-and-reroute, gridless, via- 
minimizing, multilayer, IBM PC- 
based autorouter. It lets you make 
trace-specific design rules; for ex- 
ample, you can tell the autorouter 
to route power networks with 21- 
mil width and 11-mil spacing, some 
signal traces with 12-mil width and 
8-mil spacing, and other signal 
traces with 5-mil width and 5-mil 
spacing. HiWire-Plus Autorouter 
completes board routing; it lets 
traces cross each other and violate 
other design rules during the early 
stages of routing. In subsequent 
phases of routing, Autorouter opti- 
mizes, rips up, and reroutes vias for 
each network. During the final 
passes, the router centers traces in 
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the routing channels and further op- 
timizes vias. For critical traces, you 
can prewire before starting the 
autorouter. To operate the HiWire- 
Plus Autorouter, you need the 
HiWire-Plus CAD package and an 
IBM PC/XT, PC/AT, or PS/2 with 
640k bytes of RAM. A utility pro- 
gram can translate FutureNet, Or- 
CAD, Schema, and Tango netlists; 
Algorex, Cadnetix, and SciCards 
netlist translators are being devel- 
oped. $895. 

Wintek Corp, 1801 South St, 
Lafayette, IN 47904. Phone (317) 
742-8428. FAX 317-448-4823. 
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MICROWAVE CAD TOOL 


ACADEMY is a graphical design 
system for microwave and rf engi- 
neers, which covers all design 
phases from schematic entry, 
through mask layout and circuit 
simulation, to documentation. You 
can create a schematic in the stan- 
dard way, or you can place your 
layout elements directly (without 
first having to create a schematic 
diagram) and then initiate simula- 
tion, in which case the program 
automatically creates a schematic 
from your component layout data. 
If you want to change elements or 
topology, sweep, tune, or optimize 
your circuit, or perform any other 
simulation function, you can do so 
either from the schematic represen- 
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tation or from the layout. The 
ACADEMY package, which inte- 
grates the vendor’s Touchstone, Li- 
bra, and MiCAD tools, creates a 
single simulation database that con- 
tains all the information regarding 
the schematic, the layout, and the 
design parameters of the circuit. As 
a result, changes in the schematic 
cause the layout to be updated and, 
conversely, changes in the layout 
are immediately reflected in the 
layout diagram; in either case the 
netlist is automatically updated. 
The element-macro feature lets you 
create custom elements. The pro- 
gram produces fully annotated 
drawings or schematics for produc- 
tion and design notebooks; if you 
use other programs such as 
AutoCAD or Hewlett-Packard’s 
EGS, optional utilities can convert 
the layout to these formats. The 
package also provides interfaces to 
a wide variety of other CAD pro- 


Saving Weight 


ngineering 


grams and mask-making tools. 
Price ranges from $6000 to $14,000, 
depending on the type of host com- 
puter and the number of options se- 
lected. 

EEsof Inc, 5795 Lindero Canyon 
Rd, Westlake Village, CA 91362. 
Phone (818) 991-7530. FAX 818- 
991-7109. 
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ASIC DESIGN TOOLS 


ChipCrafter/AX and ChipCrafter/ 
ICX are ASIC-design tools that use 
expert-system techniques to incor- 
porate custom modules into an 
ASIC designed with the aid of a 
fully automated proprietary design 
tool. Until now, bringing custom 
modules into an ASIC system has 
been difficult because the foreign 
block is rarely compatible with the 
standard ASIC-simulation system. 
ChipCrafter/AX provides menus 


in interior covers, louvers and other internal components 
for the Foxboro Company’s unique Intelligent Automation 


Series control consoles. 


Specified for high strength and maintenance 
of properties in operating temperatures 
exceeding 80°C. Rugged performance 


at a fraction of the weight of metal. 
Total systems for productivity— 
only from GE. For more 
information, call: 


(800) 845-0600 


/ @® Trademark of GE. 
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that let you define the layer assign- 
ments and port locations of your 
custom module, a simulation model 
of the module, and a schematic sym- 
bol in the workstation’s format. The 
vendor’s ChipCrafter ASIC-design 
workstation will then be able to 
compile the module as a block of 
standard cells or as an arbitrarily 
sized block. The large number of 
rulesets include a wide variety of 
CMOS fabrication options such as 
1.0-~m features and RAD-hard 
capabilities. ChipCrafter/ICX pro- 
vides all the features of ChipCraf- 
ter/AX, and provides tools and utili- 
ties that allow you to export all or 
part of a design to another design 
system. Because you have access to 
the layout in GDS or CIF formats, 
you can complete design-rule check- 
ing, electrical-rule checking, and 
layout-vs-schematic verification at 
the design site, and then take the 
design to any qualified foundry for 
fabrication. Both tools come with an 
automatic interface to Mentor 
Graphics (Beaverton, OR) IDEA 


workstations. ChipCrafter/AX, 
$108,000; ChipCrafter/ICX, 
$149,000. 


Seattle Silicon Corp, 3075 112th 
Ave NE, Bellevue, WA 98004. 
Phone (206) 828-4422. FAX 206- 
827-4224. 
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SIMULATOR 


DesignSim A&D lets you simulate 
both analog and digital circuits con- 
currently, and provides a single- 
screen display of analog and digital 
signals that are synchronized in 
time and use the same time scale. 
You can run simulations of elec- 
tronic devices at the system, cell, 
or transistor level with the accuracy 
of Spice. You can also model elec- 
tromechanical interfaces. De- 
signSim A (the analog portion) is 
based on Analogy Inc’s (Beaverton, 
OR) Saber simulator; DesignSim D 
(the digital portion) is based on 
HHB Systems Inc’s (Mahwah, NJ) 
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Cadat simulator. DesignSim supple- 
ments, and is accessible from, the 
vendor’s Product Design Series I 
(PDS I) ASIC-design tool set, and 
is fully integrated into the newer 
PDS II tool set. When you run a 
mixed-signal simulation, each simu- 
lator schedules its own time steps 
for optimal execution speed, and 
both simulators analyze information 
simultaneously so that feedback is 
propagated through the analog and 
digital simulators as required. The 
simulation and analytical algo- 
rithms maintain a high level of accu- 
racy and result in a decrease of 
simulation time. Pricing for PDS II 
with DesignSim A&D for a single 
user, from $64,000. 

NCR Corp, 2001 Danfield Ct, 
Fort Collins, CO 80525. Phone 
(303) 226-9500. 
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PC-BASED PCB CAD 


Cadstar 4 is a moderately priced 
tool in the vendor’s trio of pe-board 
design packages. Cadstar 4 accom- 
modates complex boards with sur- 
face-mount devices on both sides of 
the board and handles multiple 
power and ground planes. It pro- 
vides autoplacement routines that 
let you interactively optimize con- 
nections during component move- 
ment for higher density and shorter 
track lengths. The software can 
handle as many as 1023 components 
and 3500 connections per design. 
Cadstar 4 runs on IBM PC/ATs and 
compatibles as well as on 80386- 
based systems. $4850. 
Racal-Redac Inc, Box 365, 
Westford, MA 01886. Phone (508) 
692-4900. 
Circle No 719 


PLD COMPILER 

The PLDASM-EKF assembler/ 
compiler for a range of programma- 
ble logic devices, including PALs, 
GALs, and MegaPALs, runs under 
the OS-9 operating system for 


68000 family processors. The device 
accepts Boolean equations for data 
input and has a macro capability 
that allows you to define more com- 
plex Boolean functions. As you step 
through generated source-code 
files, the PLDASM-EKF marks and 
comments on syntax errors and 
checks physical restrictions of the 
selected PLD device. If required, 
you can display the compiled fuse 
plot on a terminal, or plot it on a 
hardcopy device. The PLDASM- 
EKF generates a standard JEDEC 
format output file that’s suitable for 
inputting into a variety of PLD pro- 
grammers. Approximately $500. 
EKF-Electronik-Messtechnik 
GmbH, Wedekampstrasse la, 4700 
Hamm 1, West Germany. Phone 
(02381) 12630. TLX 828621. FAX 

02381-15067. 
Circle No 720 


PC-BOARD DESIGN TOOL 


Scepter PCB is a pe-board produc- 
tion tool suitable for use with multi- 
layer analog, digital, and surface- 
mount boards. The layout editor 
lets you define component libraries, 
designate digital and analog pack- 
ages, and assign I/O pins without 
the use of text files. The program 
can place as many as 2000 schematic 
elements automatically and imposes 
no limit on the number of compo- 
nents you place manually. Scepter 
PCB can route as many as 5000 sig- 
nal nets automatically or 64,000 
nets interactively; it can aceommo- 
date packages with as many as 2000 
pins and can display and edit as 
many as 50 layers at one time. The 
Graphical Routing-Feasibility 
Analysis program uses colors to in- 
dicate routing density, allowing you 
to quickly identify those areas on 
the board where potential routing- 
disconnects may occur. The design- 
rule checker not only identifies 
trace-to-trace spacing, but also ex- 
amines all graphics primitives and 
identifies violations. For example, 
it accurately calculates clearances 
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29109, New Orleans, LA 70189. 
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Ease-of-use + Power = 
Productivity 


In today’s tough design 
environment, good engi- 
neering tools aren’t good 
enough. You need the best 
to get the job done. 


OrCAD/SDT III offers 
the power 


SDT III comes with the op- 
tions you'd expect to pay 
extra for 


* Completeness: A library 
of over 6100 parts that 
you can browse through 
in a breeze. Utilities to 
generate Bill-of-Materi- 
als, Electrical rules check, 
create custom library 
parts. 


¢ Compatibility: Over 
thirty netlist formats; 
over 50 supported dis- 
play adapters; over 50 
printer drivers; a dozen 
lotter drivers. We con- 
orm to your system 
better than anyone. 


¢ Complexity: 4000+ sheet 
design capacity for single 
designs. 200+ levels o 
hierarchy. Great support 
for anal, simple designs 
to He complex hierar- 
chical systems. 


¢ Control: SDT III gives 
you the ability to cus- 
tomize the work environ- 
ment to make you more 
productive. This in- 
cludes user definable 
macros, text/object sizes, 
sheet sizes, graphical 
Sa editor, even the 
colors on the screen. 


OrCAD/SDT III makes it 
easy 


The lightning fast opera- 
tion saves time. The intui- 
tive, pop-up menu dis- 
plays your most likely 
next action. This means a 
short learning curve and 
immediate productivity. 


OR8910-INTL 
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Get our No-risk, Demo 
Disk 


Try before you buy. Get 
our demonstration disk 
and see for yourself the 
solid performance SDT III 
has to offer. 


Once you've given our 
demo disk a spin, you'll 
know one of the reasons 
why OrCAD is the world’s 
leading supplier of PC 
based CAE tools. 


All OrCAD products come 
complete with one full year 
of technical telephone sup- 
port, free product updates 


and access to our 24 hour 
BBS. 


1049 S.W. Baseline Street Suite 500 
Hillsboro, Oregon 97123 
(503) 640-9488 
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OrCAD representative. 


AUSTRALIA 


Prometheus 
0 3862 3666 
AUSTRIA 
Dahms Elektronik GmbH 
0316 640 300 
BELGIUM 
INEX 
(322) 649-9991 
DENMARK/NORWAY 
NordCAD 
0 817 3299 


ENGLAND: 
ARS Microsystems, Ltd. 
(0276) 685005 


FINLAND 
Elektrotel OY 
0754 3122 
FRANCE 
ALS Design 
(01) 46.04.3047 
ITALY 
BRM Italiana 


(011) 7710010 
ITALY 
MicroData Systems 
0187 966 123 


JAPAN 
Sotec Company, Ltd. 
045 (641) 0802 
SPAIN 
Next-For S.A. 
0261 2415 
SWEDEN 
Technology Partners 
08 156815 
SWITZERLAND 
Logmatic AG 
056 83 38 38 
WEST GERMANY 
COMPWARE GmbH 


040 - 818074 


If you would like more informa- 
tion about this or any other Or- 
CAD product, contact your local 
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COMPONENTS 


Solid-state relays 


In diverse applications, ranging 
from replacing reed relays in 
low-power tasks to high-per- 
formance military needs, solid- 
state relays (SSRs) switch at 
higher speeds and have longer 
operating lifetimes than electro- 
magnetic relays (EMRs). 
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Satisfy a wide range 
of switching needs 


Tom Ormond, Senior Editor 


Ithough, in the decades since 
their introduction, solid-state 
relays (SSRs) haven’t elimi- 
nated the need for electromagnetic 
relays (KMRs), they do offer many 
major advantages over the earlier 
devices. For example, today’s SSRs 
reliably switch ac or de loads from 
current levels as low as 1mA to val- 
ues approaching 100A. In addition, 
SSRs typically switch these loads 
10 times faster and operate at least 
10 times longer than EMRs. For 
almost any application, you can 
readily find a solid-state relay 
(SSR) to satisfy your needs. 
Switching speed is a big plus for 
the SSR. At best, SSRs can outper- 
form EMRs by a factor of 1000. 
Even at worst, SSRs are six times 
faster than most EMRs. Further, 
a typical SSR can easily outlive a 
comparable EMR by 10* operations. 
SSRs also have no bounce prob- 
lems because they have no moving 
parts. For this reason, they’re not 
subject to any mounting restric- 


tions. Noise, EMI, and RFI prob- 
lems are practically nonexistent in 
SSRs, because the zero-voltage 
turn-on and zero-current turn-off 
capabilities available in most SSRs 
make them acoustically and electri- 
cally silent. Another benefit is the 
fact that SSRs employ no magnetic 
parts. SSRs can be mounted as 
densely as their package form fac- 
tors allow—they have no relay-to- 
relay interaction problems. 
Despite these obvious advan- 
tages, SSRs do present a few minor 
disadvantages. First, unlike EMRs, 
they have leakage current. In the 
off state, the output of an SSR isn’t 
a true open circuit—there’s always 
some leakage current flowing in the 
output switch. In high-power SSRs, 
this leakage current can be signifi- 
cant, reaching tens of milliamps. 
Further, when the SSR is turned 
off, you encounter such problems as 
a voltage drop across the output 
switch contacts. This voltage drop 
generates heat; when you’re design- 
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In the worst case, a typical SSR switches 
approximately six times faster than a com- 
parable EMR. 


ing with SSRs, you must take into account this dissipa- 
tion in order to design an adequate cooling system. 

SSRs present you with other considerations. SSRs’ 
output flexibility is limited; they’re normally available 
only in spst NO configurations. This constraint can be 
a problem in certain applications. Also, designing with 
SSRs is expensive—an SSR can cost twice as much 
as a comparable EMR. Nevertheless, the SSRs’ higher 
performance and longer operating life more than make 
up for their higher cost. 


Replacing reed relays in low-power tasks 

Although some vendors are working on extending 
their SSRs’ relay capabilities at high power levels, 
most are focusing on the low-power end of the load 
range. Let’s look at some of the low-power SSR prod- 
ucts these vendors offer. 

International Rectifier’s PVA Series solid-state re- 
lays are designed to replace conventional electrome- 
chanical and reed relays through long life, high speed, 
low pickup-power levels, bounce-free operation, and 
low thermal-voltage levels. These solid-state relays 
have life expectancies that exceed 10° operations; 300- 
sec response time; pickup power as low as 3 mW; a 
maximum thermal offset of 0.2 wV; a 1000 V/usec dv/dt 
withstand capability; and a 10’°(0 off-state resistance. 

The PVA Series units are single-pole, normally open 
devices. Internal construction features a photovoltaic 


To conserve panel-mounting area, SSRD solid-state relays from Potter & 
Brumfield offer two independent output switches in one package. Models are 
available that have load ratings of 25 or 40A at 24 to 280V ac for each 
output switch. 


192 


generator. This generator consists of an alloyed, mul- 
tijunction structure that drives a monolithic, bidirec- 
tional, N-channel power MOSFET called a “BOSFET.” 
The input circuitry on this BOSFET output structure 
improves turn-off time and provides gate-protection 
functions. Further, this input circuitry on the BOSFET 
chip utilizes both bipolar and MOS technology to form 
npn transistors, P-channel MOSFETs, resistors, di- 
odes, and capacitors. 

The PVA Series solid-state relays switch ac or de 
signals from thermocouple levels through 300V p-p. 
They easily control signal frequencies into the RF 
range and feature switching rates as high as 5 kHz. 
The series includes three part numbers. The PVA2352 
operates from a 5-mA input and handles 100-mA loads 
at voltages ranging to 200V ac or de. It has an off-state 
resistance of 10°20. Respective figures for the PVA3354 
are 100 mA at voltages of 0 to 300V ac/de and 10"°Q. 
Operating from a 2-mA input, the PVA3324 also han- 
dles output loads of 100 mA at voltages of 0 to 300V 
ac/de, and it has an off-state resistance of 10!°(Q. 

Output capacitance for all the PVA Series SSRs 
equals 12 pF at 50V de; input capacitance measures 1 
pF. The devices operate over —40 to +80°C and are 
housed in an 8-pin DIP measuring 0.42 x 0.25 x 0.15 in. 
The PVA2352 costs $2.87, the PVA3324 costs $3.65, 
and the PVA3354 costs $3.45 (1000). 

The DIH-126, -127, and -136 solid-state relays from 
Dionics are designed for automatic test equipment 
(ATE) applications where speed, on-resistance, and 
leakage-current parameters are critical. These units 
incorporate an infrared LED input; a proprietary turn- 
off circuit; and a photovoltaic (PV) diode array con- 
nected to the gates of a pair of high-voltage MOSFETs, 
which serve as the output. 

The PV array is a series-connected group of photo- 
sensitive diodes that are electrically isolated from—but 
optically coupled to—the input LED. When activated 
by the input LED, the array generates an open-circuit 
voltage that is proportional to the LED’s input current. 
This array output voltage drives the gates of the output 
MOSFETs, causing the relay to conduct. 

The DIH-126, -127, and -136 SSRs drive ac or de 
loads, depending on how you configure them. You can 
also configure the units to accommodate two de loads. 
For ac loads, the SSRs handle continuous current levels 
of 0.3 to 1.25A at +100 to +400V. For de loads, the 
SSRs handle 0.55 to 1.55A at 100 to 400V. In pulse- 
type applications (a 20-msec pulse with a 1% duty cy- 
cle), current ratings range as high as 18A for de loads 
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and 12A for ac loads. The SSRs feature an on- 
resistance figure ranging from 0.2 to 8Q, typical output 
capacitance of 25 to 320 pF, and off-state leakage of 
0.05 to 0.8 pA. 

The operating range for the -126, -127, and -136 
solid-state relays spans either —20 to +85°C or —55 
to + 125°C. On-time figures range from 300 to 950 psec 
for ac loads and 350 to 1000 psec for de loads. Off-time 
figures range from 400 to 450 psec and 450 to 550 
wsec. Minimum I/O isolation equals 500V ac and mini- 
mum I/O resistance measures 10°. The relays are 
priced at $40.65 (1000). 


Who needs a power supply? 


Available in 6-pin miniature DIP and surface-mount 
versions, Aromat’s Photo-MOS type AQV214 solid- 
state relay switches loads of 100 mA at 400V ac or de. 
The device features a 5-pF output capacitance and is 
well suited for applications involving switching in the 
50-MHz range. 

The AQV214 employs an LED source, an optoelec- 
tronic element (solar cell), and two output MOSFETs. 
When a signal current flows to the input terminals, 
the LED emits light; this light passes through trans- 
parent silicon and reaches the solar cell, which is 
mounted opposite the LED. The photoelectric element 
converts the light to a voltage that is directly propor- 
tional to the amount of received light. This voltage 
passes through a control circuit designed for high-speed 
response, and it charges the gates of the output 
MOSFETs. The MOSFETs begin to conduct and turn 
on the load when the MOSFET gate voltage reaches 
a preset voltage level. When the input-control signal 
is removed, the LED stops emitting light. This de- 
creases the voltage being generated by the solar cell 
and turns off the MOSFETs. Once the MOSFETs stop 
conducting, the control circuit rapidly discharges the 
FET gates and immediately turns off the load. 

Key input specifications for AQV214 SSRs include 
absolute maximum ratings of 50 mA for LED forward 
current, 3V for LED reverse voltage, 1A peak LED 
forward current, and 75-mW power dissipation. On the 
output side of the SSR, output-switch on-resistance 
ranges from 12.5 to 500, and off-state leakage current 
equals 1 »A max. Maximum turn-on time equals 0.5 
msec and maximum turn-off time measures 0.2 msec. 
The SSRs’ I/O isolation equals 1500V ac, and their 
operating range spans — 20 to + 80°C. Unlike mercury- 
type relays, AQV214 devices have no mounting- 
position restrictions, and they can be mounted in prox- 
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Capable of switching inputs ranging from thermocouple levels through 300V 
ac or dc, PVA Series units from International Rectifier have lifetimes as high 
as 10°° operations, pickup powers as low as 3 mW, and 0.2 .V max thermal 
offset voltage. 


Designed for small-signal switching applications, HSSR-8200 solid-state relays 
from Hewlett-Packard feature 50-j:sec switching speed, 0.5-j.V max contact 
offset voltage, and a 5-mA max control current requirement. Housed in a 
4-pin DIP, the SSRs operate over —40 to + 85°C. 


imity because they are unaffected by magnetic fields. 
AQV214 solid-state relays are priced at $4.50 (500). 

Hewlett-Packard’s HSSR-8200 solid-state relay con- 
sists of a high-voltage integrated circuit optically cou- 
pled with an LED. The device is a solid-state replace- 
ment for single-pole, normally open electromechanical 
relays typically used for general-purpose switching of 
analog signals. 

The LED controls the on/off function of the HSSR- 
8200. The detector IC contains high-voltage MOS tran- 
sistors and a high-speed photosensitive drive circuit. 
When the solid-state relay is energized, a photodiode 
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SSRs have no mounting-position restric- 
tions and can be stacked in proximity to 
other units. 


array converts the LED’s optical radiation to voltage 
and current levels that are sufficient to operate the 
switch driver as well as drive the gate-source elec- 
trodes of the two FETs. The photodiode array supplies 
all the power needed to operate the output contacts— 
no power is required from the circuit that is controlled 
by the switch. Low contact resistance, low offset volt- 
age, and low level control are key features of these 
single-pole, normally open solid-state relays. Closed- 
circuit contact resistance equals 1600 max, offset volt- 
age equals 0.5 wV max, and control current equals 5 
mA max. 

The contacts of the HSSR-8200 solid-state relays are 
rated to switch loads of 200V ac/de at 40 mA max. 
Maximum contact power dissipation equals 320 mW. 
In the off position, contact rating for resistance, leak- 
age current, and capacitance are 10,000 GQ, 0.02 nA, 
and 4.5 pF, respectively. Typical control reverse 
breakdown voltage equals 45V, and control-to-contact 
isolation measures 3000V de. 

The HSSR-8200 SSRs are housed in a 4-pin DIP. 
For a control current of 5 mA, typical turn-on and 
turn-off times equal 50 and 45 psec, respectively. The 
output switch is rated to withstand an electrostatic 
discharge of 8000V. All of these SSRs’ specifications 
are guaranteed over an operating range of —40 to 
+ 85°C. The HSSR-8200 relays cost $2.43 (10,000). 


Handling higher power loads 


The Acculex SSR Series of industrial-quality solid- 
state relays are designed to interface uP-based control- 
lers to real-world pumps, motors, heaters, and coolers. 
The SSRs’ high reliability (MBTF equals 20° hours 
min), industry-standard form factor, and simple 4-wire 
operation allow them to accommodate high-power 
switching needs in even the harshest environments. 

The SSR-10, -20, and -40 switch loads of 10, 20, and 
40A, respectively, at 24 to 280V ac. These ratings are 
guaranteed only when the units are mounted on heat 
sinks; you must derate all SSR load ratings for free-air 
operation. All solid-state relays operate with TTL-level 
control signals from 3 to 28V de—input-control current 
measures only 6 mA max. The SSR Series relays are 
housed in the industry-standard, 1.75 x 2.25 x 0.90-in. 
hockey-puck package. 

All SSR Series solid-state relays employ zero-sense 
circuitry, which provides zero voltage turn-on and zero 
current turn-off, and virtually eliminates EMI/RFI 
problems. Relay turn-on and turn-off time equals 8 
msec max. With 4000V-rms optical isolation and dielec- 
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To virtually eliminate EMI/RFI problems, SSR Series solid-state relays from 
Acculex employ zero-sense circuitry that provides long-life zero-voltage turn-on 
and safe zero-current turn-off. 


tric strength greater than 3700V ac, the SSRs protect 
both personnel and costly equipment. 

The SSR-10, -20, and -40 have surge-current ratings 
of 100, 200, and 650A, respectively. A built-in snubber 
network, which features a 200 V/ysec static dv/dt, pro- 
vides protection against false triggering. The SSRs 
have built-in reverse-voltage protection on the input 
and are UL and CSA approved. The SSR-10, -20, and 
-40 solid-state relays cost $34, $38, and $46, respec- 
tively. 

Gordos also makes products for high-power applica- 
tions. G Series solid-state relays are available in ver- 
sions that switch 10-to-90A loads at voltages of 140, 
250, 280, and 480V ac max. Minimum load voltages 
measure 36V ac for 480V-ac versions and 24V ac for 
all other models. The 280V-ac versions have 600V 
blocking ratings, and the 480V-ac versions feature 
1200V ratings to enhance transient protection. 

All G Series SSRs operate from either ac (90 to 280V) 
or de (8 to 32V) input-control signals. The devices em- 
ploy back-to-back dual SCR (silicon control rectifier) 
outputs and feature snubber networks that have a 
static dv/dt rating of 200 V/usec. The solid-state relays 
employ optical techniques to provide 4000V-rms input- 
to-output isolation. All SSRs are available in either 
zero-voltage or random-voltage turn-on versions. 

Housed in the industry-standard hockey-puck pack- 
age, which requires a mounting area of 1.75 x 2.25 in., 
G Series solid-state relays operate over —20 to +80°C. 
Maximum on-state voltage drop equals 1.6V and maxi- 
mum off-state leakage-current values range from 7.5 
to 15 mA. Input-to-output capacitance measures 8 pF 


EDN July 20, 1989 


max; turn-on and turn-off times are 20 and 30 msec, 
respectively. 

G Series SSRs are UL recognized and CSA certified, 
and many models also carry VDE approval. A 90A, 
A80V G Series solid-state relay costs $45.50. 


Shrinking panel-mount needs 


As noted earlier, most solid-state relays are spst 
NO devices. However, certain manufacturers offer re- 
lays that do let you satisfy high-packing-density needs. 

The SSRD Series from Potter & Brumfield features 
two independent solid-state relays in a common 
hockey-puck package. There are two models in the 
series: a model in which each of the two 1 Form A 
(spst, NO) outputs are rated to switch 40A at 24 to 
280V ac; and a model in which outputs are rated to 
switch 25A at 24 to 280V ac. 

SSRD Series solid-state relays employ inverse paral- 
lel SCRs as output devices. To provide protection 
against false triggering, dv/dt snubber networks across 
the output switches restrict the rise of most voltage 
transients to within acceptable limits. The SSRs re- 
quire an input of 4 to 15V dc and are available in both 
zero-voltage and random-voltage turn-on versions. 
They employ optical coupling to provide 2500V rms 
input-to-output isolation and are UL recognized and 
CSA certified. 

The dual-output solid-state relays are housed in a 
package that measures 1.75 x 2.25 0.8 in., excluding 
the terminals. Output connections are made via quick- 
connect terminals, and 0.025-in. square posts provide 
for the input terminations. All terminals are on the top 
of the package. SSRD Series solid-state relays in 25A, 


In addition to providing a true output-status indication, M85C-2AS relays from 
Teledyne feature integrated short-circuit overload protection that functions 
until you remove the fault condition and recycle the control input. 
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zero-voltage turn-on models cost $30 (100). 

To provide even more real-estate savings, Potter & 
Brumfield offers SSRQ Series units that feature four 
1 Form A solid-state relays. Each of the output 
switches in the hockey-puck package are rated for 20A 
at 24 to 280V ac. Each triac output features a dv/dt 
snubber network that prevents false triggering by re- 
stricting the rise of most voltage transients to within 
acceptable limits. 

The input-control range spans 4 to 15V de on both 
zero-voltage and random-voltage turn-on models. The 
optically coupled, UL-recognized SSRQ solid-state re- 
lay features 2500V-rms input-to-output isolation. Occu- 
pying a chassis area of 1.75 x 2.25 in., the SSRQ stands 
only 0.93 in. high. These SSRs have 0.25-in. quick- 
connect terminals for the output connections and 0.025- 
in. posts for the input terminations. The SSRs cost $48 
(100) for zero-voltage turn-on models. 

Up to this point, we’ve dealt with industrial and/or 
commercial SSRs. When you consider military applica- 
tions, solid-state relays surpass electromagnetic relays 
in a number of areas. As previously noted, SSRs have 
no contact bounce, arcing, or flashing problems— 
important factors in military systems, where false con- 
tact-closure indications (bounce) can be critical. In addi- 
tion, SSRs are immune to shock and vibration prob- 
lems. They are also immune to contact contamination 
and oxide formation—key advantages in dry-circuit ap- 
plications. 


Meeting high-performance military needs 


Teledyne’s Model M85C-2AS solid-state relays are 
designed to satisfy the requirements of military sys- 


Offering load ratings to 90A at 480V ac, G Series solid-state relays from 
Gordos employ dual back-to-back SCRs for output switches and feature 4000V 
rms optical-type input-to-output isolation. 
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aml 


ero-crossing switching is readily avail- 
le in SSRs and virtually eliminates 
FI/EMI problems. 


tems. The SSRs utilize the latest power FET technol- 
ogy to minimize on-state resistance and bipolar offset 
voltages normally associated with SSR outputs. Built 
and tested to MIL-R-28750B utilizing the test methods 
of MIL-STD-883C, the SSRs meet MIL-STD-704 surge 
and spike requirements. 

Housed in hermetically sealed metal DIPs, the 
M85C-2AS solid-state relays switch loads of 2.1A at 
60V de. SSR control parameters range from 0 to 18V 
de at currents of 250 wA to 1 mA. On-state resistance 
at 25°C equals 0.15Q max and output voltage drop 
measures 0.5V de. Featuring an operating range of 
—55 to +105°C, the SSRs have a 1-msec max turn-off 
time. Turn-on time equals 1.5 msec from — 55 to + 25°C 
and 3 msec from 25 to 105°C. Maximum output capaci- 
tance, dielectric strength, and minimum insulation re- 
sistance equal 850 pF, 1000V ac, and 10°, respec- 
tively. 

The M85C-2AS solid-state relay features an output 
pin that provides information on the status of the relay 
output. This output-status feedback provides a built-in 
test capability for the SSR. The SSRs also feature 
complete integrated short-circuit and current-overload 
protection for both the SSR and system wiring. Short- 
circuit protection is provided whether the relay is 
switching into a dead short or into a load that’s inadver- 
tently been shorted. In either case, the unit senses the 
short-circuit condition and initiates a shutdown within 


5 psec. The M85C-2AS blocks the short-circuit condi- 


Featuring an 1/0 isolation of 500V ac, DIH Series relays from Dionics are 
housed in an 8-pin DIP and switch either ac or dc loads as high as 1.25A at 
400V. 


tion indefinitely until you remove the short circuit and 
recycle the input control. The SSR inputs and outputs 
are optically isolated to protect delicate input logic 
circuits from output-voltage transients. The SSRs cost 
$90 (100). 

Only a limited number of applications exist in which 
you can’t use SSRs. The solid-state relay’s long operat- 
ing lifetime and high switching speeds make it the rela 
of choice for almost all of your switching needs. EDI 


jw) 


Article Interest Quotient (Circle One) 
High 494 Medium 495 Low 496 
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\p9003 AD9003 FUNCTIONAL BLOCK DIAGRAM | 
12-Bit, 1 MSPS Word Rates ioe 

T/H and Timing included 

Single 40-Pin DIP 
~80 dB Harmonics _. 
70 dB SNR ADuust 


+0.5 LSB Differential Linearity Hee 
+0.8 LSB Integral Linearity 


genet 10 MSPS Word Rates 
T/H and Timing Included 
Single 46-Pin Cas 
-72 dB Harmonics 
64 dB SNR 
‘TTL-Compatible 
Offset Binary Output 


AD9005 FUNCTIONAL BLOCK DIAGRAM _ 


oe 


ig oe pa lete 12-bit, 1MSPS_ Ssh : 2OLE oe 
AD9003 verter is a complete 12-bit,1 MSPS —= The : te ee = 
iog-to-digital converter which combines low cost and high —_to-digital converter fean ter is a complete Soca 
formance in a single 40-pin DIP. The unit includes track-  _voltage referen : = 0% == ~and- old (1 
{-hold (T/H), timing, and encoding functions with a pow — 

sipation of only 2.2 watts. 


«< TT L-compatible device is capable of converting analog 
a to the Nyquist limit at encode rates through 1 MSPS. Its _ 
4s conversion interval includes acquisition time for the inter- 
| T/H, making it a true megasample-per-second converter. 
oprietary conversion techniques achieve linearity equivalent to 
e best successive approximation ADC along with subranging _ 
aversion speeds. A conversion status signal simplifies transfer- 
ng output data into system logic. Innovative thick- and thin- 
im technologies assure excellent performance over temperature 
ithout compromising ac characteristics. «. 
he AD9003KM operates at case temperatures from 0 ou 
70°C; the AD9003SM and AD9003TM units operate from 
25°C to + 100°C.  . 


If tracking down and 4.3 MHz. The AD9005 offers 10 MSPS encode rates and 


complete, high perfor- dissipates only 3.1 watts. And to simplify assessing perfor- 
mance 12-bit A/D con- mance, an AD9005 evaluation board 1s available. 
verters 1s a problem, get For applications requiring 12 bits at 1 MSPS, you'll 
ahold of our new AD9005 get unparalleled linearity and low power dissipation in the 
and AD9003. They completely eliminate the need for external AD9003. And its ac performance is verified with digital sig- 
support circuits. Because both contain track-and-hold, timing, nal processing. The AD9005 and AD9003 come in with the 
reference circuits, and everything else needed to perform the right performance, the right specs, and the right prices. 
digitizing function. To track down more in- 
For guaranteed ac and dc performance, the AD9005 is formation, get a hold of appli- AN ALOG 
the top choice. Signal-to-noise, harmonic distortion, and dit- cations help at (919) 668-9511, 
ferential and integral nonlinearity are 100% tested. Harmonic or call your nearest Analog DEVICES 


suppression is typically 75 dB at 540 kHz, and 72 dB at 2.3 MHz Devices office. 


Analog Devices, Inc., One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106; Headquarters: (617) 329-4700; California: (714) 641-9391, (619) 268-4621, (408) 559-2037; 
Colorado: (719) 590-9952; Maryland: (301) 992-1994; Ohio: (614) 764-8795; Pennsylvania: (215) 643-7790; Texas: (214) 231-5094; Washington: (206) 575-6344; Austria: (222) 885504-0; 
Belgium: (3) 237 1672; Denmark: (2) 845800; France (1) 4666-25-25; Holland: (1620) 81500; Israel: (052) 911415; Italy: (2) 6883831, (2) 6883832, (2) 6883833; Japan: (3) 263-6826; 
Sweden: (8) 282740; Switzerland: (22) 3157 60; United Kingdom: (932) 232222; West Germany: (89) 570050. 
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COAXIAL RF CABLE ASSEMBLIES 


E. F Johnson JCM commercial-grade equivalents to SMA, SMB 
and SMC subminiature connectors are now available as RF cable 
assemblies with any combination of A, B or C type connectors. 
Virtually any flexible, rigid or semi-rigid coaxial cable can be 
ordered with the appropriate JCM connectors. The JCM line in- 
cludes screw and snap-fit connectors in a variety of mounting 
configurations. These include jacks and plugs in straight and right- 
angle configurations for bulkhead and PC board mounting, as well 
as standard mounts with mounting hardware included. In addition, 
Johnson can create custom modifications of standard items, as 
well as design and manufacture special connectors to customer 
specifications. Contact E. F. Johnson, 299 Johnson Ave., Waseca, 
MN 56093. Telephone: (800) 247-8256. In MN: (507) 835-6303. 
FAX (507) 835-6485. 


SUBMINIATURE RF 
COAXIAL CONNECTORS 


E. F. Johnson JCM-A, -B and -C connectors 
are commercial versions of the popular SMA, 
SMB and SMC Mil types. The JCM-A cost 
saving difference is a brass body rather than 
Stainless steel, but internally has the same 
Teflon dielectric material and beryllium copper 
contact as the Mil SMA. 

The JCM-B and -C types use the same 
materials as their Mil counterparts. Cost 
reduced versions are die-cast construction and 
are interchangeable and intermateable with Mil 
type connectors. 

Because extensive and expensive docu- 
mentation is not necessary for the JCM-A, -B 
and -C commercial types, a much lower cost 
connector, interchangeable with the Mil types, 
is available. Not only is the cost much lower, but 
the commercial versions provide the same 
performance characteristics as the Mil types. 

Contact: E. F. Johnson, 299 Johnson 
Avenue, Waseca, MN 56093. Telephone: (800) 
247-8256. In MN: (507) 835-6303. FAX: (507) 
835-6485. 


COMPLETE SPACER LINE 


A complete line of spacers from E. F. 
Johnson, available in aluminum, stainless 
steel, nickel-plated brass, and nylon, serve 
as an economical means of mounting or 
stacking printed circuit boards or other de- 
vices in electronic equipment. A full range of 
mounting styles is available, including clear- 
ance holes, threaded holes, and male, fe- 
male, and swage mounts. Metal spacers are 
available in both round and hexagonal 
shapes and are available in lengths from 
0.125” to 2”. Contact E. F Johnson, 299 
Johnson Ave., Waseca, MN 56093. Tele- 
phone: (800) 247-8256. In MN: (507) 835- 
6303. FAX (507) 835-6485. 
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ELECTRONIC CIRCUIT HARDWARE 


SMB TYPE COAXIAL CONNECTORS 


E. F. Johnson has long been a leader in the design and 
manufacture of Electronic Circuit Hardware. The same design 
expertise that created stripline plugs and jacks, a semi automatic 
termination system for volume production applications, can be 
yours for just about any special hardware application you may 
have. In addition to the standard plugs and jacks, many specials 
are made for particular customer applications. Plugs are supplied 
for crimp applications, with just about any plating, many shank 
lengths, diameters and thread sizes with many banana plug spring 
lengths and widths. Contact E. F Johnson, 299 Johnson Avenue, 
Waseca, MN 56093. Telephone: (800) 247-8256. In MN: (507) 835- 
6303. FAX: (507) 835-6485. 


How To Make A Long Story 


If you don’t need a component's life story, 8 pay for se ev -rnmiert red tape? 
We build components to exactly the same mil-specs, without 
Call 1-800-247-8256 for a free catalog and your nearest Johnson distributor. 


3 JOHNSON’ 


Component Products 


QPL paperwork. And save you up to 30%. 


E. F. Johnson JCM-B-DC connectors are die-cast miniature co- 
axial connectors that can be interchanged and intermated with 
MiL-type SMB connectors, yet cost up to one-half less. They are 
available in right-angle crimp type plug, right-angle solder type for 
semi-rigid cable, bulkhead rear mount jack, or PC mount vertical 
jack with 0.200” mounting centers, in either gold-plated or nickel- 
plated versions. They accept RG-178, RG-188, and 0.085 semi-rigid 
cable and meet or exceed MIL-STD-202 for salt spray, vibra- 
tion, shock, and temperature, while their construction minimizes RFI. 
Contact E. F. Johnson, 299 Johnson Ave., Waseca, MN 56093. 
Telephone: (800) 247-8256. In MN: (507) 835-6303. FAX (507) 
835-6485. 


01989 E.F Johnson Company. A Company Of Diversified Energies Inc: 
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Color LCD panel uses TFT technology 
to achieve high contrast and sharpness 


Using thin-film transistors (TFTs) 
in an active-matrix arrangement, 
each pixel in this 6.3-in. LCD panel 
is driven by its own transistor. Indi- 
vidual red, blue, and green filters 
over each pixel allow 8-color opera- 
tion. Deleting the color filters yields 
a monochrome display of high reso- 
lution. The panel uses a fluorescent 
backlight. 

Although its interface is multi- 
plexed, when examined at the indi- 
vidual pixel level the display is sta- 
tically driven by the individual TFT 
drive circuits, thereby preserving 
the simplicity of designing in a mul- 
tiplexed display and eliminating the 
resolution vs contrast tradeoff nor- 
mally associated with other LCD 
technologies. 

The thin-film transistors are 
FETs. The drain leads form col- 
umn-selecting terminals and the 
gate leads form row-selecting ter- 
minals. When the display selects a 


pair of row-column terminals, that 
FET turns on and activates the 
LCD pixel connected to that FET’s 
source lead. This action provides 
high resolution, improved bright- 
ness, a wide viewing angle, and sig- 
nificantly improved contrast. 

TFTs boast superior image qual- 
ity because light passes straight 


through the display without any de- 
focusing on the pixel edges. Other 
active displays, such as CRTs and 
emissive flat panels, appear less 
sharp because the emitted light 
travels in several directions. 

Specifications include a display 
area of 96 x 128 mm, a pixel resolu- 
tion of 640 x (200 x3) for color and 
640 x 600 for monochrome, a con- 
trast ratio of 40:1, and a viewing 
angle of +45°. The display’s 40- 
msec response time is suitable for 
mouse-driven applications. Power 
consumption from 5 and 25V sup- 
plies is 5W with backlight and 1.5W 
without backlight. The LCD panel 
costs $700 (OEM qty). 

Hitachi America Ltd, Electron 
Tube Div, 300 N Martingale Rd, 
Suite 600, Schaumburg, IL 60173. 
Phone (312) 517-1144. 

Circle No 390 


Liquid-crystal display uses double- 
super-twisted-nematic technology 


Designed for applications requiring 
high information content, the 
FLC640-480WSUB liquid-crystal 
display (LCD) uses double-super- 
twisted-nematic (DSTN) technol- 
ogy to achieve its performance. The 
display’s polarizing layers consist of 
indium-tin-oxide coated-glass sub- 
strates that produce a 50° viewing 
cone and a crisp image in a 
640 x 480-pixel dot-matrix layout. 
The black-and-white display fea- 
tures cold-cathode fluorescent side- 
lighting to reduce the panel’s thick- 
ness to 0.8 in. A 38-piece, light- 
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diffusion plate behind the panel dis- 
perses backlighting evenly over the 
entire viewing area. The panel has 
a typical brightness of 60 cd/m’? 


(15.12 fL) and a contrast ratio of 
15:1. 

The panel’s viewing area meas- 
ures 8.3 X 6.2 in. Overall dimensions 
are 11.7X8 in., for a total of 73 in’. 
The display’s 180-msec response 
time can support limited use of 
graphic pointing devices. The 
FLC640-480SUB LCD costs $575 
(1000). 

Fujitsu Components of America, 
3330 Scott Blvd, Santa Clara, CA 
95054. Phone (408) 562-1000. 

Circle No 391 
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IBM-compatible keyboards feature 
a choice of linear or tactile switches 


Addressing the personal computer 
and terminal marketplaces, these 
advanced 101-key keyboards are 
plug-compatible with IBM PCs. 
The RT-101 keyboards operate with 
PC, PC/XT, and PC/AT systems; 
a Slide switch located on the bottom 
of the keyboard determines the 
appropriate electronics. 

The mechanical keyswitches, 
which offer 100 million operation cy- 
cles, are available in two versions— 
linear feedback or tactile feedback. 
Instead of the usual rubber boot, 
the linear switch incorporates a 
spring return mechanism, which 
significantly extends the switch life. 
An ergonomically placed cursor pad 
and dedicated screen-control keys 


make software programs easier to 
use. You can simultaneously use the 
numeric pad and cursor keys with- 
out toggling the Num Lock key. 
Tactile bars on the the F, J, and 5 
keycaps assist the typist in locating 
the home position for finger place- 
ment. 


Other features include inter- 
changeable key caps, an 8-ft cable 
that exits from either the left or 
right side of the keyboard, retract- 
able legs to adjust the keyboard an- 
gle, and rubber pads on the bottom 
of the enclosure to provide a posi- 
tive grip to the work surface. The 
RT-101 keyboards are available in 
OEM quantities or through a tele- 
marketing program that offers 50- 
piece orders at $37.50 each. 

NMB Technologies Inc, 9730 In- 
dependence Ave, Chatsworth, CA 
91311. Phone (818) 341-3355. FAX 
818-341-8207. 

Circle No 392 


Sensors measure 0 to 300 psig, 
provide 4- to 20-mA ~~ 


Combining a silicon sensor and 
high-performance signal condition- 
ing with the isolation of a stainless- 
steel diaphragm and package, the 
ST2000G4A Series pressure trans- 
mitters provide a calibrated 4-to 20- 
mA output signal. Designed for the 
measurement of hostile media in 
harsh industrial environments, the 
transmitters are available in a vari- 
ety of pressure ranges from +15 
through 0 to 300 psig. 

The ST20004G4A Series features 
laser trimming and factory calibra- 
tion to ensure field interchangeabil- 
ity without recalibration. The 
transmitters also feature a special 
diaphragm/oil-fill isolation tech- 
nique that minimizes the amount of 
oil required for optimal perform- 
ance. The transmitters can handle 
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extreme burst pressures—typically 
10 times the normal operating pres- 
sure. A “%-in. NPT pressure-connec- 
tion fitting accepts a variety of fit- 


tings to meet almost any thread re- 
quirement, including metric, with- 
out unnecessary body-length exten- 
sion. 

All of the transmitters, which will 
operate from —40 to +85°C, are 
temperature compensated within 
+ 1.5% over the 0 to 70°C tempera- 
ture range. Static accuracy, which 
includes linearity, hysteresis, and 
repeatability, is within +0.5% of 
full scale. All ST2000G4As feature 
internal voltage regulation for op- 
eration with supply voltages from 
12 to 30V de. Pricing ranges from 
$75 to $125 (100). 

SenSym, 1255 Reamwood Ave, 
Sunnyvale, CA 94089. Phone (408) 
744-1500. 
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plication-Specitic 
ybrid Packaging 
olutions. 


Our engineering staff can convert your circuit schematics or ex- 
isting printed circuit boards into a thick-film or PCB-based hybrid 
circuit...which, when vertically integrated, increases your 
system functionality and reliability. 


Our flexible, alternative hybrid packaging solutions Can save you 
the hassle of ordering, testing, stocking and assembling com- 
ponents. You gain in overall system reliability, through fewer 
discrete components and fewer connections. 


Philips Circuit Assemblies’ hybrid circuits arrive 100% func- 
tionally tested and ready to integrate into your board-level 
product. 


No capital investment. 


When Philips Circuit Assemblies handles your total hybrid pro- 
duction, you get today’s technology today...without long-term 
capital investments in process development and equipment. 


To meet your system size and cost reduction goals with higher 
circuit reliability and fewer hassles, turn to America’s largest 
supplier of custom thick-film hybrids — Philips Circuit 
Assemblies. 


To get started, just call 1-800-522-7752 (in Wisconsin, dial 
414/785-6359). 


For our Capabilities Catalog, write to: Philips Circuit Assemblies, 
A Division of North American Philips Corporation, Corporate 
Advertising, 2001 W. Blue Heron Blvd., P.O. Box 10330, Riviera 
Beach, FL 33404. 


PHILIPS 


PHILIPS 
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16-bit DAC combines low cost 
and high sapien eg 


The AD1145 digital-to- analog con- 
verter (DAC) has a maximum dif- 
ferential nonlinearity of +0.75 LSB 
and a relative accuracy of + 0.003%. 
These specifications compare with 
many other 16-bit DACs that have 
only 15 bits (or less) of accuracy. 
The two-chip hybrid also has a num- 
ber of features that simplify the 
DAC-to-P interface. 

You can load data into the DAC 
in a parallel mode for high-speed 
data transfers or in a serial mode 
to minimize wiring. Parallel loading 
accommodates 16 bits simultane- 
ously or in two 8-bit bytes. The 
DAC can read back the data serially 
to ensure its validity. Double- 
buffered latches permit you to si- 
multaneously update multiple 
AD1145s in multichannel applica- 
tions, or you can make the input 


latches transparent for stand-alone 
operation. The DAC’s output is re- 
set to zero on power-up or upon 
command. 

On-chip application resistors fa- 


cilitate programming the output 
voltage ranges when the DAC is 
used with an external amplifier. 
The DAC’s nominal output range is 
0 to 5V. The 5V full-scale settling 
time is 6 wsec to within +0.5 LSB. 
Digital input coding is binary for a 
unipolar output and offset binary or 
2’s complement for a bipolar output. 
Digital inputs are 5V CMOS/TTL 
compatible. 

The AD1145 is available in accu- 
racy grades of +0.75 LSB and 16- 
bit monotonicity over a 15 to 35°C 
temperature range, and +1 LSB 
and 15-bit monotonicity over the 0 
to 70°C temperature range. Prices 
start at $29.50 (100). 

Analog Devices Inc, Box 9106, 


. Norwood, MA 02062. Phone (617) 


461-3643. 
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Microwave motion-sensor module 
hasan 11 x 18° beamwidth 


The MSM10000 is a noncontact, mo- 
tion-sensor module that combines a 
microwave transmitter/receiver 
with signal-processing electronics 
to detect objects moving within its 
detection pattern. The use of micro- 
wave energy at 10.525 GHz lets you 
use the unit in extreme industrial 
environments where dirt, dust, and 
humidity could reduce the effective- 
ness of other motion-detection tech- 
nologies. The MSM10000, which 
features an 11X18° beamwidth, 
also permits the measuring of both 
metallic and nonmetallic objects and 
has the inherent ability to “see 
through” many optically opaque 
targets. 

The internal circuitry, which in- 
cludes a power supply, amplifiers, 
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a comparator, and an output switch, 
drives the microwave oscillator and 
converts the detected output to a 
switch closure. The switch closure 
provides an output of 60V/10 pA 
in the off condition and 2.5V/500 
mA in the on condition. The module 


operates over a range of input volt- 
ages from 14 to 26V de with a typi- 
cal operating current of 350 pA. 
The detection range is adjustable 
from 1 in. to 8 ft. 

The $250 MSM10000 comes in a 
plug-in module designed for easy 
incorporation into standard indus- 
trial enclosures. The cast aluminum 
horn antenna is protected by a win- 
dow to seal out contaminants. The 
4.375 X 3.25 x 2.875-in. unit plugs 
into a standard printed-circuit- 
board connector and is secured by 
four mounting screws on the an- 
tenna flange. 

Alpha Industries, 20 Sylvan Rd, 
Woburn, MA 01801. Phone (617) 
935-3150. FAX 617-935-4939. 
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Tomorrow's manufacturing 
technologies today... 

without the 
investment. 


Philips Circuit Assemblies is your leading source for custom 
printed circuit board assemblies, subassemblies and complete 
box-level contract manufacturing of your electronic products. 


We're specialists in PC board assembly, committed to long-term 
service to customers. 


We'll work with you at any stage of product development — 
design the board to your specifications, adapt your existing cir- 
cuitry to higher-density configurations, or reduce circuit size to 
meet system packaging goals. 


Fast, economical solutions. 


Our high-speed, flexible placement equipment can meet your 
most difficult demands — including high pin-count, fine-pitch 
placement. You take advantage of state-of-the-art technologies 
immediately, while reducing capital investment and limiting 
on-hand inventory costs. 


Philips Circuit Assemblies provides you with both high-volume 
and low-volume turnkey manufacturing with total test 
capabilities — including in-circuit, functional, and burn-in. In ad- 
dition, custom-designed hardware and software test systems 
can be developed for your specific requirements. 


To learn more, write for our capabilities catalog: Philips Circuit 
Assemblies, A Division of North American Philips Corporation, 
Corporate Advertising, 2001 W. Blue Heron Blvd., P.O. Box 
10330, Riviera Beach, FL 33404, or call 1-800-522-7752 (in 
Wisconsin, dial 414/785-6359). 
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Exterior windows 
incorporate woven 
wire mesh or 
deposited metal 
EMI shields. 


Keyboard 
shield 
prevents 
leakage of 


“= 
iated EMI. \ 
radiate 


Me; 5 : 
Clip-on combination double 
or triple layered wire 
mesh and elastomer 
gasket provides EMI 
shielding on cabinet 
doors and panels. 


: aay | : 


Molded-in-place 
conductive cover 
gasket provides 
integral EMI shield/ 
environmental seal. 


Whether your TEMPEST require- 
ments are in military, institutional, 
or architectural applications, Cho- 
merics’ extensive experience will 
assure you the most cost effective 
EMI shielding in minimal time and 
with minimal expense. 

At Chomerics we take a com- 
prehensive program approach to 
TEMPEST protection. This ap- 
proach, called ‘“TEMPESTITE’’, 
starts at the initial system defini- 
tion, proceeds through design/ 
development/prototype, and 
ultimately to final TEMPEST 
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testing and certification. 

Our unparallelled selection of 
standard TEMPESTITE™ EMI 
products provides the basis of 
most shielding solutions. For 
special situations, we have the 
capabilities to develop, test, and 
document performance of custom 
shielding products. 

If you have a product or system 
that must meet TEMPEST require- 
ments, you need Chomerics. 

Circle the number below or call 
617-935-4850 for additional infor- 
mation on our TEMPEST services. 


CIRCLE NO 112 


Honeycomb vent panel 
provides maximum EMI 
shielding and air flow. 


Self-adhesive 
copper foil 
provides 
EMI shield 
beneath 
normal wall 
coverings. 


_ 


EMI shielded raceway 
between equipment pro- 
tects cables while providing 
easy access. 


Chomerics CRT and display windows 
combine EMI shielding and glare reduction. 


a GRACE company 


LEADER IN EMI SHIELDING 
INNOVATION, DESIGN, AND 
TESTING TECHNOLOGY. 


77 Dragon Court 
Woburn, MA 01888 
Tel: 617-935-4850 
TWX: 710-393-0173 


© Chomerics, Inc. 1987 
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POTENTIOMETER 


Featuring a ’4-in.-square sealed 
package, the Model 50 panel control 
offers designers great flexibility 
where space is important. With a 
pe-board mounting bracket, the po- 
tentiometer can be easily installed 
and wave soldered. The Model 50, 
which has a rotational life of 50,000 
cycles, can also serve as a drop-in 
replacement for other panel con- 
trols. Designers can select either 
conductive plastic or cermet ele- 
ments, depending on resistance 
value and reliability needs. Stan- 
dard resistance values range from 
1500, to 1 MQ in both linear and 
audio tapers. Depending on the ele- 
ment type, available tolerances are 
+5%, +10% and +20%. Independ- 
ent linearity is +5%, and contact- 
resistance variation is 2%. From 
$1.75 (1000). Delivery, eight weeks 
ARO. 

Bourns Inc, 1200 Columbus Ave, 
Riverside, CA 92507. Phone (714) 
781-5500. TLX 676423. 

Circle No 650 


DRY-CIRCUIT RELAY 

The TZ is a dry-circuit-type single 
X-bar contact pce-board-mountable 
relay. It features a 1500V ac break- 
down voltage and a 3000V surge re- 
sistance between coil and contact. 
Contact material is silver palladium 
overlaid gold for dry-circuit switch- 
ing. The relays will switch 1A at 
QAV de or 120V ac. Coil voltage rat- 
ings range from 3 to 24V de. Stan- 
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Components 


dard coil sensitivity at nominal op- 
erating voltages is 107 mA. The re- 
lays have a —25 to +60°C operat- 
ing range and a 100,000 operations 
lifetime at rated load. The relays 
conform to UL, CSA, and FCC Part 
68 requirements. $0.96 (1000). De- 
livery, four to six weeks ARO. 
Original Electric Mfg Co Inc, 
123 Lincoln Blvd, Middlesex, NJ 
08846. Phone (201) 271-5770. 
Circle No 651 


THERMOSTATS 


The Series 6600 bimetallic thermo- 
stats are housed in gull-wing, 
leaded packages that are the same 
size as an 8-pin DIP. They have an 
spst, gold-plated contact that’s 
available in either a normally open 
or normally closed configuration. 
The contact has a rating of 1A (re- 
sistive) at 48V dc. The thermostats 
can sense over a 40 to 120°C ambi- 
ent temperature range in 5°C incre- 
ments. The thermostats are com- 
patible with pick-and-place equip- 
ment and are sealed to withstand 
wave-soldering and board-washing 
processes. $3.30 (500). Delivery, 
stock to eight weeks ARO. 
Airpax, Husky Park, Frederick, 
MD 21701. Phone (301) 663-5141. 
Circle No 652 


SENSOR SYSTEM 


The LGI-LMS-001 sensor system 
consists of an ultrasonic level sensor 
that has a range of 35 ft and a con- 
trol unit. The control unit powers 
the sensor and receives the digital 


data from the sensor over a 500 
coaxial cable, which can be as long 
as 500 ft. The control unit compares 
the data against register data set 
by the operator and uses the infor- 
mation to control one or two pumps 
or sound an alarm in case of trouble. 
An LCD readout indicates the liq- 
uid levels and the pumps that are 
operating. The control unit prompts 
the operator for six register set- 
tings including low-alarm, pump 1 
turn-on, pump 2 turn-on, pump 1 
turn-off, pump 2 turn-off, and a 
high-alarm setting. The system fea- 
tures a 0.25-in. accuracy, a 0.1-in. 
resolution, and a —40 to +60°C 
temperature range. Internal bat- 
tery backup, remote alarm relay, 
and a 4- to 20-mA output are op- 

tional. $690. : 
Lagrange Instruments Inc, 
Kuchler Dr, LaGrangeville, NY 

12540. Phone (914) 223-3336. 
Circle No 653 


SWITCHING RELAY 


The RK is a high-frequency switch- 
ing relay with a 200-mW input sen- 
sitivity. A single-side stable device, 
the relay is sealed to accommodate 
dip-soldering processes. Nominal 
switching capacity is 10 mA at 24V 
de. The 0.795 x 0.441 x 0.382-in. re- 
lay has a 1 Form C contact arrange- 
ment. Isolation at 1.5 GHz is 60 dB, 
and insertion loss at 900 MHz is 0.3 
dB max. Coil voltage ratings range 
from 3 to 24V, and breakdown volt- 
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age between contact and coil meas- 
ures 1000V rms. One- and two-coil 
latching-type relays are also avail- 
able. $4.50 (500). Delivery, eight to 
12 weeks ARO. 

Aromat Corp, 629 Central Ave, 
New Providence, NJ 07974. Phone 
(201) 464-3550. 


Circle No 654 


Turn Good 
Ideas Into 


CHIP CAPACITORS 


The Type 14C multilayer ceramic- 
chip capacitors, which operate over 
the —55 to +200°C temperature 
range, are intended for surface- 
mount or hybrid applications that 
are subject to severe environments 
such as underhood automotive elec- 
tronics. Manufactured in the com- 


Good Articles 


With EDN’ss FREE Writer's Guide! 


Would you like to get paid for sharing your clever 
engineering ideas and methods with your professional 
colleagues? If so, then send for EDN’s new FREE 


writer’s guide and learn how. 


You don’t need the skills and experience of a profes- 
sional writer. And you don’t need to know publishing 
jargon. All you do need are a little perseverance, your 
engineering skills, and the ability to communicate your 


ideas clearly. 


Our new writer’s guide takes the mystery and 
intimidation out of writing for a publication. It shows 
you how to write for EDN using skills you already have. 
Plus, it takes you step-by-step through the editorial 
procedures necessary to turn your ideas into polished, 


professional articles. 


Get your FREE copy of 
EDN’s writer's guide by 
circling number 800 on 
the Information Retrieval 
Service Card or by calling 
(617) 964-3030. 


206 


pany’s proprietary wet-process ce- 
ramics technology, the chips offer 
high performance and high reliabil- 
ity. The capacitors, which have 
EIA characteristics X8S at 50V de 
and X9T at 25V de, range in value 
from 390 pF to 0.56 pF. Standard 
sizes range from 0805 to 1825. The 
devices are available in 8- or 12-mm 
tape-and-reel packaging to EIA- 
481A. Type 14C 0.1-yF capacitor, 
size 1210, $0.19 (10,000). Delivery, 
eight to nine weeks ARO. 

Sprague Electric Co, Box 9102, 
Mansfield, MA 02048. Phone (508) 
339-8900. 
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2G ACCELEROMETERS 


With the addition of a +2g range, 
the 3021 and 3026 Series silicon ac- 
celerometers provide the highest 
sensitivity available in a low-cost, 
commercially available part, accord- 
ing to the vendor. The devices are 
also available in other standard 
ranges from +5 to +200g. The 
3021 and 3026 devices are general- 
purpose, solid-state, piezoresistive 
accelerometers on a ceramic sub- 
strate. The 3026 contains a mount- 
ing bracket that eases mechanical 
attachment. The 3031 comes in a 
surface-mount package for high- 
volume OEM applications. The 3110 
uses the same sensing element and 
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TEK’S $2995 LOGIC ANALYZER. 
NOW WITH SUPPORT FOR MORE 
THAN 20 MICROPROCESSORS. 


Only the Tek 1230 lets you effortless; the disassembly and use. Yet you can access 
start with an entry-level _ Itself is more complete and features like four2K deep 
logic analyzer—then, as informative than anything == memories, sophisticated trig- 
time goes on, add channels_ else inits class. Youcanhave gering and built-in babysit- 
and draw from a compre- acomplete 8-bitmicro- _« 
hensive list of 8- and 16-bit processor debug package, ~ 
microsupport. = —___including logic analyzer, — 
for under $4000, and a 
6-bit package for 


ronix 


RIDE TED TO EXCELLENCE 


< 


is a signal-conditioned, instrument- 
grade version that adds tempera- 
ture compensation and amplifica- 
tion. In sample quantities, $77 to 
$268; 3031, $5 (OEM qty). 

IC Sensors, 1701 McCarthy 
Blvd, Milpitas, CA 95035. Phone 
(408) 432-1800. 

Circle No 656 


EGeG 


With EG&G Vactec 
LDR’s there has never 
been a lead interconnect 
failure reported. The 
reason: superbly 
designed IBM lead 
pinners. 


eg 


Automatic testers 100% 
test and characterize 
each unit (twice) to 
provide the precise 
performance you 


specify. Ww 


LIGHT DEPENDENT RESISTORS 


(Photoconductive Cells) 


Components 


20-MHz FLASH ADC 


The MN5820 8-bit, 20-MHz flash 
A/D converter contains, in a single 
package, all of the support circuits 
needed to implement flash conver- 
sion. Moreover, these support cir- 
cuits are user configurable. In- 
cluded in the MN5820 is a bandgap 
voltage reference, a top voltage- 


VACTEC 


OPTOELECTRONICS 


x. em. eae es 


World-class high-speed automation provides superb quality at very competitive 
prices. (You might say the cost is peanuts.) Over 1-billion already shipped to EG&G 
Vactec customers worldwide—a testimonial to their dependability. 


APPLICATIONS: 


—Use like any variable resistor—LDR resistance is inversely proportional to 


illumination. 


—ON-OFF controls for day/night operation—general lighting, street lighting, controls, 


Signs, Safety equipment. 
—Automatic adjustment of brightness of displays in automotive accessories, 
instruments, clocks, appliances, and TV sets. 


Call or write for more information: 
EG&G Vactec, Inc. « 10900 Page Blvd. e St. Louis, MO 63132 
(314) 423-4900 © TWX 910-764-0811 © FAX 314-423-3956 
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reference (VRT) amplifier, a bot- 
tom voltage-reference (VRB) ampli- 
fier, an analog-input buffer ampli- 
fier, and a 75() termination resistor. 

The 1.2V bandgap reference is 
brought out for use with the inputs 
of the VRT and VRB amplifiers 
when selecting the MN5820’s full- 
scale range of 0 to 1V, 0 to —1V, 
or +1V. You can use the analog- 
input amplifier to buffer the com- 
plex input impedance associated 
with the flash A/D converter. The 
20-MHz flash ADC contains an out- 
put 3-state buffer and an overrange 
flag. The MN5820 comes in a her- 
metic, 24-pin, double-wide DIP. 
Commercial version, $150; military 
version, $233 (100). Delivery, 12 to 
16 weeks ARO. 

Micro Networks, 324 Clark St, 
Worcester, MA 01606. Phone (508) 
852-5400. 
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ROCKER SWITCHES 


The 1550 Series rocker switches 
carry 16A ratings and are available 
in single-pole and double-pole ver- 
sions. Both versions fit into a stan- 
dard single-pole housing. The 
switches are available in both 
lighted and unlighted models and 
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Weve put 
on.display 


If you’re looking for the right LED 
display solution, take a look at HP 
We've got a full line of low-power, 
easy-to-use alphanumeric CMOS 
displays. 


All featuring an integrated on-board 
CMOS IC. And all designed to pro- 
vide you with a better way to meet 
your display requirements. 


rae 
ae 


able characters and the capability 
to generate foreign characters, 
special symbols and logos. 


Or choose from four-character 5 x 7 


CMOS displays in all four LED colors. 


Smart 16-segment displays with 
built-in RAM, ASCII decoder and 
LED drive circuitry. Which also 
come in a drop-in 5 x 7 dot-matrix 


CMOS 


Best of all, they’re from HP. So you’re 
always assured of HP’s commit- 
ment to excellence in service, sup- 
port and reliability. 


For a free brochure describing our 
full line of CMOS display solutions, 
call 1-800-752-0900 ext. 233H. 
And see how easy it is to shine. 


There is a better way. 
Take our eight-character 5 x 7 smart BEE ee 
alphanumeric display, forexample. And single-character red hexadeci- 
Its the industry's only customizable mal displays with a4 x 7 dot-matrix f} HEWLETT 
display. With up to 16 user-defin- display. ly PACKARD 
CG08902 
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= ® 
High Frequency 
Electrolytic Capacitors 


Proven Reliability 
... 100% Burn-in Tested 


e 22 Mfd. to 2,200 Mfd. 

¢ 6.3 WVDC to 63 WVDC 

e —55°C to + 105°C 

¢ +20% Std. (+10% Opt.) 
e High Ripple @ 100KHz 

e Solvent Tolerant Seal Std. 
e Low ESR, Low ESL 

e Tape & Reel Available 


im TECH TIPS 


iC type RZS is designed for a wide 
range of applications including high 
frequency filtering, high temperature 
ambients (up to + 105°C), sinusoidal 
and nonsinusoidal waveforms, high 
ripple currents, and extremely low 
temperature (— 55°C) environmental 
applications. Type RZS offers the high 
reliability desired in automotive, 
telecommunications, industrial 
process control, medical 
instrumentation and power supply 
applications. Featuring excellent 
electrical characteristics across the 
entire temperature and frequency 
range including very low impedance, 
type RZS is designed for long life 
operation. The low ESL design provides 
high frequency performance beyond 
100KHz. The low ESR characteristics 
across the temperature and frequency 
range yield reliable cool operation at 
high ripple current levels. The solvent 
tolerant end seal design is perfect for 
use with many modern circuit board 
cleaning systems. Type RZS gives the 
designer a wide range of characteristics 
to choose from in a single series. 


©1987 ILLINOIS CAPACITOR, INC. 


The source for Quality. 
Performance and Delivery. 


j lil IWOIS CAPACITOR ME CAPACITOR, INC. 


3757 West Touhy Avenue 7 West Touhy Avenue 
Lincolnwood, Illinois 60645 


(312) 675-1760 
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feature quick-connect, solder, or 


printed-circuit terminal options. 
The switches may be subpanel 
mounted or snap-in front-panel 
mounted, and carry all international 
approvals. $2 and under. Delivery, 
stock to eight weeks ARO. 
Marquardt Switches Inc, Box 
465, Cazenovia, NY 13035. Phone 
(315) 655-8050. TLX 703287. FAX 
315-655-8042. 
Circle No 658 


OPTICAL FLAG SWITCH 


The OPB850 optical flag switch con- 
sists of an npn phototransistor cou- 
pled with a GaAs or GaAlAs infra- 
red light-emitting diode in a molded 
plastic housing. A lever-arm-actu- 
ated flag interrupts the light beam, 
switching the transistor output be- 
tween states that can readily drive 
logic gates. The device features 
snap-in mounting to allow easy re- 
placement of mechanical, lever- 
operated switches. The OPB850 
snaps into a rectangular opening of 
0.315 x 0.472 x 0.039 in. The com- 
pany can design customized lever 
arms and spring torques for specific 
applications. $2.44 (1000). 

Optek Technology Inc, 1215 W 
Crosby Rd, Carrollton, TX 75006. 
Phone (214) 323-2200. 
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WHEN PRECISION 
AND PERFORMANCE 
ARE CRITICAL, 
CHECK 

DELEVAN 


® 1%, 3% Tolerance for Unshielded 
Matched Parts, 0.022 H to 1000 H 


@ 5% Shielded, from 0.14.H to 560u H 


© Qualified to MIL-C-83446/4 MS 21367 


® Chips, wire bondable ribbon leads or 
reflow solder pads 


© 010 H to 1000 H 


For the ultimate in 
engineering capability: 
@ Tight tolerance - 1%, 3%, 5% 
®@ Laser marking 
® Custom values 
® Environmental lab qualification 
@ SPC program 
@ Hi-reliability performance 


For fast answers to your really 
tough application problems call 
(716) 652-3600; Telex 91-293; 
Fax (716) 652-4814 


DELEVAN / SMD Divisions 


@B AMERICAN PRECISION INDUSTRIES 


Electronic Components Group. 


270 Quaker Road, 
East Aurora, NY 14052-0449 


MADE IN AMERICA BY AMERICAN CRAFTSMEN 
TO AMERICAN STANDARDS OF EXCELLENCE 
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Versatile 
Circuit 
Building 
Block 


Our new REF200 dual 
Current source improves 
performance, simplifies 
designs, saves board 
space, and cuts costs in 


a wide variety of circuits. | 
Try it for low voltage Low Cost, 


FREE 
plications 
Guide 


In developing this part, 
we leamed a lot about 
Current sources. We put 
it all in our Current 


references, sensor ‘un Key features include: hid cl 
excitation, precision | H igh : de cone rately es 
Cate duhy eye ~~ | ACCuracy ee SV io anv the REF200 but other 
modulation, current | REF200 combines two compliance voltage Sein aebphe si * 
sinking, even precision | 10QuA current sources 500M output saa wi ie sae ee 
waveform generation. | and a current mirror on impedance produ | - © 
| asingle chip. The three “| © &pin TO-99 plastic DIP, | Cvallable now from your 
High igh «Substrate in =| S@CtiONs are dielectri- or plastic SOIC Burt-Brown sales 

cally isolated from each representative. 

other and laser trimmed 

for high accuracy. The Burr-Brown Corp., 

sections can be easily P.O. Box 11400, 

pin-strapped to produce Tucson, AZ 85734 

currents of 50uA, 100uA, FAX (602) 889-1510 

200uA, 300”uA, and 


bw tow Sen on” | 400WA. With simple 
external components, 
virtually any current can 


be obtained. 
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We're Building On 
A Proven Product 
Line... 


You know Schaevitz as the leading source for LVDTs. 
With more than 400 standard designs, we have the 
right transducer for your linear displacement 
applications ...and we keep making them better. 


Our standard LVDT line offers: 


Ranges to 20", AC/DC models 
Linearity to 0.05%; infinite resolution 
Operation in extreme environments 
Compatible LVDT instrumentation 


... 10 Bring You New Technology 


Recent product developments at Schaevitz include an 
affordable DC-operated LVDT. This new generation 
sensor offers improved performance at a lower price 
tag than previous units. We’ve also extended our 
reach into linear position sensing with technology 
capable of long stroke measurement to 120”. 


To find out more about our linear displacement 
sensors and other Schaevitz products, call our Hot 
Line: 609/662-8008 or write Schaevitz, 7905 N. Route 
130, Pennsauken, NJ 08110-1489. 


Grid Scale: %" x %" 


Solid Solutions for 
Linear Position 
Sensing 


The Name In Sensor Technology 
609/662-8008 
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LOW-CURRENT LEDs 


The 555 Series LEDs feature a lu- 
minous intensity of 0.6 med at 1 mA 
of current—in contrast to other 
LEDs that require 10 mA of cur- 
rent for the same luminous inten- 
sity. The increased efficiency is due 
to the use of a GaAlAs chip instead 
of the traditional GaAIP chip. The 
light source, which emits red light, 
was developed primarily for use 
with low-current gate outputs. The 
LED incorporates a current-limit- 
ing resistor to protect sensitive 
CMOS8-driven circuitry. Designed 
for wave-soldering applications, the 
909 Series comes in a variety of 
packages: right-angle; upright; 
Quad Bloc right-angle; and Quad 
Bloc upright. Model 2009, $0.62; 
Model 3009, $0.89; Model 4009, 
$1.93; Model 5009, $2.02 (1000). 

Dialight Corp, 1913 Atlantic 
Ave, Manasquan, NJ 08736. Phone 
(201) 223-9400. 
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HYBRID AMPLIFIERS 


Available in five performance 
ranges, the 90178X line of RF hy- 
brid amplifiers features screening 
that’s in full compliance with MIL- 
STD-883. The manufacturing facil- 
ity is certified to MIL-STD-1772. 
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their seats. 


Whether it’s for IC or 
loaded PC board pe sina our 


— — than the competition. Not t to 
Ce z"__ mention more aap es 


A N \s, to 
instrumentation, disk frac abe more. — 
One product that pins down the fastest 
logic devices is our FET input EL2031 _ 
= —_ buffer amplifier. It drives 7000V/us signals — 
“=== into 100 ohm loads. Or buffers those signals 
SS _ at the pin receiver. 


Another example is our EL2021 monolithic _ 
* pin driver. It supports in-circuit andfunctional  __ 
testing with a programmable slewrate to 250V/us. 
Plus it drives externally programmed / 
voltages into difficult and reactive loads 
\ and overdrives device outputs in the mid- 
| dle of loaded PC boards. Best of all, the 
y 1 *EL2021 costs less, so you can afford a pert per pin 
and eliminate multiplexing. | 


For all high-performance applications, look to the full family of 
Elantec high- speed analog products. Everything from amplifiers and 
buffers, to comparators and transistor arrays. Each backed by the 
industry's only two-for-one guarantee. Elantec, analog that’s ahead 
of the times. 


It here’ S No Wait F For A Selection Guide. For your free 


es hee it ihe to ihiienini PC board or elantec 


IC testers, you ll never need to be needled again. HIGH PERFORMANCE ANALOG INTEGRATED CIRCUITS 


-_Elantec: 1996 Tarob Court, Milpitas, CA 95035. Telephone: (408) 945-1323, Fax: (408) 945-9305 © 1989 Elantec 
European Sales: 87 Jermyn Street, London, SW1Y6JD, England. Tel: 44-1-839-3841, Telex: 917835, Fax: 44-1-930-0751 
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The amplifiers, which are manufac- 
tured using thick-film technology, 
are cascadable 2-stage devices with 
transformer-coupled outputs to pro- 
vide high output power under low 
bias-current conditions. Operating 
from a 12V supply, the 90178X hy- 
brids offer gains of 24, 30, and 31 
dB from 1 to 30 MHz, and gains of 


from Oak! 


Oak’s complete family of high- 
quality programmable, subminiature, 
keylock, lever and open and closed- 
frame rotary switches provide the 
multi-function accuracy and intelli- 
gence you need in sensitive switch- 
ing applications. These rugged and 
reliable switches come in a variety 
of standard sizes and can be 
custom engineered to meet any 
design parameters. 


All Oak rotary switches are designed 
to provide precise, consistent and 
highly-reliable contacts - cycle after 
cycle - most of them are qualified 
to MIL-S-3786. In addition, many 
feature Oak’s patented Unidex® 
detent system with dual-wiping, 
self-cleaning contacts. 


21 and 31 dB from 2 to 150 MHz. 
The power output at 1 dB of com- 
pression ranges from 0 to 17 dBm. 
$125 to $140 (small qty). 

CTS Corp, Microelectronics Div, 
1201 Cumberland Ave, West 
Lafayette, IN 47906. Phone (317) 
463-2565. 
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Oak rotary switch options include: 


@ Fixed or adjustable stops and 
a variety of indexing options 

@ Solder or PC board termina- 
tions in parallel or perpen- 
dicular configurations 

@® Sealed or unsealed 

@ Spring returns or solenoid 
selectors 

@ Dual concentric shafts 


Oak’s 50 years of rotary switch 
design and manufacturing experi- 
ence is your assurance of quality. 
Specify Oak rotary switches for 
your next application. Call for a 
complete catalog! 815/459-5000. 


Oak is the smart choice for 
smart switches. 


OAK Switch Systems Inc. 
Your Partner in Excellence 


P.O. Box 517 @ Crystal Lake, Illinois 60014 
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KEYLOCK SWITCH 
Available with as many as six tum- 
blers and in 1- or 2-pole versions, 
the Series 500 keylock switch pro- 
vides as many as 12 switching posi- 
tions. Rotational life can exceed 
25,000 rotations at low currents. 
The sealed, explosion-proof switch 
has a firm detent with indexing at 
30, 36, 45, and 90°. Five-disk keying 
is standard; 6-disk keying is avail- 
able. Terminal contacts are silver 
alloy on copper alloy and gold 
plated. Single-pole version, $8.50; 
double-pole version, $13 (1000). De- 
livery, 12 weeks ARO. 

Oak Switch Systems Inc, Box 
517, Crystal Lake, IL 60014. 
Phone (815) 459-5000. 
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MINIATURE INDUCTORS 


Following the industry trend to- 
ward smaller-size inductors, Series 
1808 surface-mount inductors pro- 
vide inductance values from 0.01 to 
150 wH. The devices have a stan- 
dard tolerance of + 10%, with closer 
tolerances available on special or- 
der. Manufactured on either pheno- 
lic, iron, or ferrite coil forms, the 
inductors are molded in flame- 
retardant epoxy in a rectangular 
configuration, which simplifies pick- 
and-place assembly. All parts are 
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TDK Ferrite Technology Blocks out EMI/RFI 


For ICs and Connectors 
EMI Suppression Multi-hole Substrate 


Ferrite Chip EMI Suppressor 
ACB Series 


For cables 
EMI Suppression Ferrite Cores 


Ferrite Bead Cores 
BB Series 


Ferrite Beads : ready to fight 1 
nic environment. 


Axial-lead taped type Ferrite Toroidal Cores for EMI/RFI Filters 


CEL, TDK’s Component Engineering 
Laboratory in Torrance, CA, is at your 
service. Phone (213) 530-9397. 


TDK Electromagnetic Compatibility Technology — At Your Service! 


{AT DIK. 


TDK CORPORATION OF AMERICA HEAD OFFICE 1600 Feehanville Drive, Mount Prospect, IL 60056, U.S.A. Phone: (312) 803-6100 CHICAGO REGIONAL OFFICE 
Phone: (312) 803-6100 INDIANAPOLIS REGIONAL OFFICE Phone: (317) 872-0370 NEW YORK REGIONAL OFFICE Phone: (516) 625-0100 LOS ANGELES 
REGIONAL OFFICE Phone: (213) 539-6631 DETROIT DISTRICT OFFICE Phone: (313) 353-9393 NEW JERSEY DISTRICT OFFICE Phone: (201) 736-0023 
BOSTON DISTRICT OFFICE Phone: (508) 624-4262 HUNTSVILLE DISTRICT OFFICE Phone: (205) 464-0222 GREENSBORO DISTRICT OFFICE Phone: (919) 
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laser marked for easy identification 
and are available in bulk or in 12- 
mm tape-and-reel packaging. $0.40 
to $0.60 (100). 

American Precision Industries, 
Delevan/SMD Div, 270 Quaker Rd, 
East Aurora, NY 14052. Phone 
(716) 652-3600. 
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INA117 saves time and 
money when you need 
to separate small signals 


Components 


BINARY-CODED SWITCH 


The Series 26 ’4-in.-diameter, bi- 
nary-coded-output rotary switch is 
rated for 25,000 cycles when switch- 
ing logic-level loads. Although the 
switch has 16 positions, its adjust- 
able stop feature lets the user cre- 
ate a 10-position, BCD-code output 
or an 8-position, octal-code output. 


Low Cost 
Difference Amp 
Isolates 
+40V Signals 
From = 200V CMVs 


from large common-mode voltages. It’s S 

an excellent choice for power monitoring, 
data acquisition input buffering, and similar 
applications where total galvanic isolation 


is not required. 


@ +200VAC/DC common-mode 


range 


@ 86d0B min CMR 

® unity gain, 99.98% accuracy 

@ 0.001% max nonlinearity 

@ Com, Ind, and Mil temp ranges 


Burr-Brown Corp., P.O. Box 11400, Tucson, AZ 85734 USA 
FAX (602) 7441-4395 


BURR -BROWN® 
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By adjusting the location of the 
stops, you can isolate any portion 
of the binary code and use it as the 
output. The Series 26 switch fea- 
tures a shaft- and panel-seal and 
shorting-type contacts. $6.52 (100). 
Delivery, four to six weeks ARO. 
Grayhill Inc, 561 Hillgrove Ave, 
La Grange, IL 60525. Phone (312) 
354-1040. 
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MINIATURE RELAYS 


The 900 Series miniature relays oc- 
cupy a volume of approximately 
0.58 in.* and are designed for high- 
density packaging with a low profile 
on pe boards. Stock units are fur- 
nished with contacts to switch 2, 
5, and 10A at 120V ac/28V de. Con- 
tact forms are available in 1A (spst- 
NO), 1B (spst-NC), and 1C (spdt). 
Stock relays come with 1C forms 
and are available with 6, 12, or 24V 
de coils. The 900 Series relays offer 
four different footprints and coil 
sensitivities of 360 and 180 mW. 
Covers are available in nylon and 
Flamex material. $1.25 to $1.50 
(1000). Delivery, four to six weeks 
ARO. 

Cornell Dubilier Electronics, 
2314 M L King Ave, Calexico, CA 
92231. Phone (619) 357-3441. 
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Day or night, pilots see exactly the 
information they need with Korrys new 
NVG-compatible switchlights and pan- 
els. Clearly and comfortably, without hot 
spots or light leaks. All thanks to the 
most uniform brightness—and the 
truest red— in the entire industry. 

Today, Korry NVG-compatible switch- 
lights are being used by pilots flying the 
Black Hawk HH-GOH, the worlds first 
production-version MIL-L 85762- 
compliant Helicopter Combat System. 


NVG COMPATIBILITY FROM 
THE PILOT'S POINT OF VIEW 


Even in direct sunlight, pilots see sharp, 
high-contrast legends of green, yellow, 
and red, through ANVIS or Cats Eyes 
goggles. 

Look at NVG-compatible switchlights 
and panels from the pilots point of view. 
We think you'll agree on Korry, today 
the leader in NVG— and for over fifty 
years the leader in all customized illumi- 
nated cockpit information and control 
systems. Call (206) 281-3563 today for 
additional VADDYV 
a ee KUOUARY 
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RELAY MODULES 


Series 20.000 relay interface mod- 
ules simplify the design and packag- 
ing of programmable-controller out- 
put circuits. Available with 4, 8, or 
16 plug-in relays, the modules snap- 
mount onto DIN-1 and DIN-3 
mounting rails. Relay input coils, 
rated for both ac and de voltages, 
operate at 24, 48, 110 to 127, and 
220V. Each relay in the module has 
one spdt output contact rated at 
either 10 or 16A. Built-in LEDs 
provide relay status and indicate 
the ac or de input voltage. 8-relay 
module, $138.32 (5). 

Entrelec, 2 Ram Ridge Rd, 
Spring Valley, NY 10977. Phone 
(914) 425-7460. FAX 914-425-8108. 
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DELAY LINES 


EPA313 Series delay lines provide 
three separate TTL-compatible de- 
lay lines in a single 14-pin DIP. 
Each of the delay lines in the 42 
standard units have identical delay 
times ranging from 5 to 250 nsec 
+5% or +2 nsec, whichever is 
greater. Each delay line includes an 
input and an output buffer. Fan-out 
for the output buffer equals 20 TTL 
loads for the high level and 10 TTL 
loads for the low level. Output rise 
time measures 4 nsec max. Operat- 


222 


Onents 


ing range spans 0 to 70°C. Custom 
units with special buffering and de- 
lay times are also available. $2.26 
(1000). Delivery, stock to six weeks 
ARO. 

PCA Electronics Inc, 16799 
Schoenborn St, Sepulveda, CA 
91343. Phone (818) 892-0761. FAX 
818-894-5791. 
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TRIMMERS 


Designed for CRT adjustment ap- 
plications, Model 3386-HV1 trim- 
mers have a 1-kV max voltage rat- 
ing. They feature an O-ring seal to 
provide reliable operation under 
dusty and humid conditions. Stan- 
dard resistance values are 2.5 and 
5 MQ. Key specifications include a 
+ 150-ppm/°C temperature coeffi- 
cient, a 1% max contact resistance 
variation, and a 200-cycle min life- 
time. Adjustability in the voltage 
divider and rheostat modes equals 
+0.5 and +0.15%, respectively. 
Standard knobs are available in 
white or blue; red knobs are op- 
tional. $1.01 (1000). Delivery, stock 
to eight weeks ARO. 

Bourns Inc, 1200 Columbia Ave, 
Riverside, CA 92507. Phone (714) 
781-5500. TLX 676423. 
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(ADVERTISEMENT) 


More quality switching 
components from PB 


Circuit Breakers 


P&B circuit breakers provide the 
quality you need at a price you can 
afford. Both thermal and magnetic 
types are available, and many are 
UL recognized as supplementary 
protectors and CSA certified as 
appliance component protectors. 
CIRCLE NO 127 


General Purpose Relays 


One of the broadest lines of 
general purpose relays in the 
industry is offered by P&B. Open 
and enclosed styles are available 
with various contact materials, 
contact arrangements, termination 
styles and coil voltages. 
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Time Delay Relays 


P&B time delay relays combine 
precision, solid state timing circuits 
with our proven electromechanical 
relays. A wide selection of timing 
functions, timing ranges, degrees 
of precision and package styles 
permits you to select a unit with 
just the features you need. 
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Specify P&B for dry circuit to 30A 
load switching on your P.C. board. 


Potter & Brumfield’s expanded line of printed circuit or sealed relay. The T91 is available with a DC coil, 
board relays provides the features you need — and it’s offered with quick connect terminals for load 
whether you're switching dry circuits or 30A loads. connections. An AC coil T91 will be available soon. 


New products, traditional P&B quality and unbeatable 
service combine to help solve your toughest relay 
design-in problems in telecommunications, appliance, 
industrial control and other applications. 


The growing line of P&B low-signal relays features 
units with single or multiple contacts to provide 
dependable switching of 2A and under loads. Both 
polarized and non-polarized units are offered in 
New 173 and T74 series miniature P.C. board relays various coil sensitivities. Included are immersion 
join the T70 series as Potter & Brumfield’s low-cost cleanable DIP and SIP types. 

SPDT units for general purpose applications. Various 
contact materials permit these immersion cleanable 
relays to switch from 1 mA through 10A. Sensitive 
coil models are available. 


Many models are available off-the-shelf from your 
authorized P&B distributor. Of course, distributor 
stock is backed by Potter & Brumfield’s extensive 
factory inventory. 

Extensions to the line of RK series relays feature 
8mm coil-to-contact spacing for 4,000V isolation. 
SPDT models switch loads to 20A, while DPDT 
models switch up to 5A. Both sealed and unsealed 
types are now offered with either AC or DC coils. 


Contact us today for information on our complete line 
of P.C. board relays. Potter & Brumfield, A Siemens 
Company, 200 S. Richland Creek Drive, Princeton, 
Indiana 47671-0001. 


Call toll-free 1-800-255-2550 for the P&B authorized 
T90/T91 series relays have SPDT contacts for loads distributor, sales representative or regional sales office 


to 30A. The DC coil T90 is offered as an open-style serving your area. 


8905 
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Sprague MONOLYTHIC® Caps . . . high 


MONOLYTHIC® Multilayer 
Ceramic Capacitors from Sprague: 
a complete line of ceramic caps 
featuring economy, high- 
performance and reliability in a 
variety of popular ratings and EIA 
temperature characteristics. Get 
fast delivery on multilayer ceramic 
chip caps for general purpose, 
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high-voltage, high-temperature and 
high-frequency applications. 
Sprague ceramic chips are sup- 
plied on tape and reel to EIA 
481A. Also available: molded-case 
DIPs and SIPs supplied in plastic 
carriers. Conformally-coated radial- 
lead capacitors are also available 
in quantity, supplied in bulk pack 
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reliability, low-cost. 


Or On tape and reel. For technical 
data, write for the new Sprague 
Catalog WF-100A to Technical 
Literature Service, Sprague Electric 
Company, P.O. Box 9102, 
Mansfield, MA 02048-9102. 
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NOW PUT ALITTLE 
AVANTEK MAGIC 
IN YOUR SYSTEM 


Avantek Magic™ 
High Speed ICs 

Enable Superior 
System Designs 


The new MaglIC™ series of silicon 
bipolar MSI integrated circuits 
offer the best performance 
available from silicon ICs yet. 
The broadband, high frequency 
performance of these high-speed 
silicon ICs make them cost- 
effective alternatives to more 
expensive GaAs ICs. Avantek 
MagIC silicon ICs are manufac- 
tured with Avantek’s proprietary 
10-15 GHz F;, 25 GHz Fmax Isosat™ 
process for unsurpassed integra- 
tion and performance at micro- 
wave frequencies. Avantek’s 
MagIC series ICs presently con- Gains as high as 32 dB 
sists of four product families: * Noise figures as low as 
low noise amplifiers, active mix- 17dB 

ers, variable gain control ampli- 
fiers, and prescalers. These 
low-cost, high-speed silicon ICs 
are Avantek’s magic solutions 
to your RF microwave and light- 
wave system performance and 
cost problems. 


e Prices as low as $22.00 
each* in hermetic 70 mil 
surface mount package 


The IAM-series of active mixer/ 
amplifiers presently consists of 
two models, offering: 
e RF and LO frequency range 
of .05 to 5.0 GHz 
e Conversion gain as high as 
15 dB 
¢ LO power as low as —10 
dBm 
¢ Prices as low as $16.00 
each* in hermetic 180 mil 


High Performance, surface mount package 
High Speed, 
Low Cost... The IVA-series of variable gain 


control amplifiers presently con- 
sists of two models, offering: 
e 3 dB bandwidths to 3.0 GHz 
e 30 dB gain control range 


The INA-series of two-stage low- 
noise amplifiers presently con- 
sists of three models, offering: 

e 3 dB bandwidths to 2.8 GHz 


e Gains as high as 26 dB 

¢ Prices as low as $28.50 
each* in hermetic 180 mil 
surface mount package 


The IFD-series low phase noise 
static prescalers offer: 
e Divide-by-4 to 5 GHz 
¢ Low 125 mW Power Con- 
sumption 
e Prices as low as $18.50 
each* in hermetic 100 mil 
surface mount package 


*Price for 1000 piece quantities 


MagIC" ICs Are Avail- 
able in Quantity for 
Volume Applications 


Avantek presently produces 
more than 1,000,000 MMICs per 
month. So you can be assured 
the MagIC high speed ICs you 
need will be available to support 
your volume production pro- 
grams. And, all MagIC silicon 
ICs are in stock at your local 
Avantek distributor. 


For additional information, or 
the name and address of your 
local distributor, contact the 
regional sales office nearest you. 


Regional Sales Offices 
North America 
Eastern: (301) 381-2600 
Central: (312 ) 358-8963 
Western: (805 ) 373-3870 
European: (44) 276-685753 


ity 
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Up to 0.3 uF 


MICRO/Q 2000 capacitors have available 
Capacitance levels from 0.01 UF to 0.3 UF. 
Reduce board level noise up to a factor of 
10. And MICRO/Q 2000's molded construc- 
tion seals out moisture and humidity. 


Improve existing 
board performance 
MICRO/Q 1000 capacitors 
can be retrofitted to solve 


noise problems on existing 
boards. Because MICRO/Q 


Rogers MICRO/Q® decoupling capacitors reduce voltage 
noise spikes in IC s, often by as much as a factor of ten. And 
since they're easily mounted underneath the IC, MICRO/Q 


1000 caps share mounting holes with exist -_ Capacitors conserve valuable board real estate, too. A range 
Ing IC pins, no board redesign is required. of configurations makes MICRO/Q flat capacitors especially 
en Sere li setion step. m@ 256 K RAMs “Boards that need EMI/RFI fi 


™@ Video RAMs 
mM EPROMs 

M@ Static RAMs 
@ Microprocessors 


M CAD/CAM/CAE 

@ Jelecommunications 
@ Minicomputers 

M@ Printers and copiers 


Simplify board layout : @ Bus drivers/buffers © M Single-board 

and get a choice eh ae computers 

MICRO/Q 1000 ceramic decoupling sone SPIKES seas : 

capacitors share board mounting holes | Pe CUGE EiCaiaiie 

with IC pins. You don't have to waste space Find out how MICRO/Q capacitors reduce noise and 
on additional holes, as you do for standard provide better board density. Get the full story and a free 
caps. Simplifying board design opens up sample. Call a Rogers MICRO/Q Product Specialist today, 
two very attractive options. Add more active at (602) 967-0624. Fax (602) 967-9385. 


devices with increased packaging density 
in the same space, or design the same S R O G ERS Rogers Corporation 
, package on a smaller board. Circuit Components Division 
Either way, you win with : : 2400 South Roosevelt Street 
MICRO/Q 1000. Tempe, AZ 85282 


DISTRIBUTION: Europe: Mektron NV, Ghent, Belgium 
Japan: Rogers Inoue Corporation, Nagoya Taiwan, Singapore, Hong Kong: Dynamar 
Korea: Far East Trading, Seoul Brazil: Rogers Coselbra, Sao Paulo. 


Desi ign noise out of PGA andLCC packages 

MICRO/Q 3000 capacitors provide effective solutions to noise prob- 

lems with VLSI PGA packages and LCC sockets. Design effective Aa od 
decoupling on complex multi-layer board layouts by fitting MICRO/Q i risa : 
3000 capacitors under PGA or LCC sockets. They occupy no addi- a, 
tional board space and provide the low-inductance, high-frequency 
decoupling required by today’s VLSI packages. Available in a range 
of pinout configurations. 
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Now the first nae . ckets 
has the last word in PLCCs. 


Introducing the PCS Series Solder-tail design to Send for information 
from Augat, world leader allow through-hole board and samples. Call direct. 

in IC sockets. The design, patterns on .100”(2.54mm)  Orcircle the reader service 
performance and positions grid. number. 

you prefer. With the qual- Offers a high normal 

ity, delivery and pricing you _— force of 200 grams per 


expect - only from Augat. contact. Rae ee + 


e’d like to be first to receive the new 
| PLCC data sheet, test report and 


| 

Interchange- __ Contact posi- | product sample for]68 (or)184 
able with your tively retains | Position (please specify). | 
current supplier’s package. j Name 
product, the And large | ee a | 
Augat PCS Series drain holes aid ppae: | 
is available cleaning. : : 
in 68 and 84 The new PCS | City 7 
positions. Series from Misgron eels: ) 

: Mail to: Augat, Inc. 

Accepts J edec Augat. Your single | : LteReopeestion Products Group | 
Type ‘*A’’ source supplier ST NE ora 
PLCCs on .050” Soa eT RTT for a world of | (508) 699-9800 __ | 

© ax: a ea 
(1.27mm) centers. requested from Augat. Quality 40 products: i 2S SeName0ns 
® 
Quality 
and Innovation 
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The MODEL 860 programmer. The logical 
choice for logic device programming. 


A complete range of logic device support at 
an affordable price. Stand-alone operation. 
Setting user-friendly trends. Portable and 
lightweight. On-line customer support. 


e Programs: 
- PAL, GAL, IFL, E/EEPLD, PEEL and ZPAL devices 
- 20, 24, 28 and 40 pin DIP devices without adapter 

¢ 64K byte standard RAM (256K optional ) 

e Blows device security fuse 

JEDEC and HEX formats 

Test vector and preload capabilities 

RS-232C serial port 

Options: 

- PLCC adapter 

- LOGILINK™ software for remote operation 


Call DIGELEC for our full range of programmers. 
Logic. The DIGELEC Way. 


dig _ , PROM & LOGIC ‘U.S. domestic price. 
ed e ec PROG RAM M ERS USA HQ: 22736 Vanowen St., West Hills, CA 91307. Tel: (818) 887-3755. 
CIRCLE NO 133 Outside California Tel: (800 ) 367-8750 


Europe HQ: Gaissacherstrasse 18, D-8000 Munich 70. Tel: (089) 776 098 


Faster fasteners for 
access panels. 


Dual Lock™ brand Reclosable Fasteners Scotchmate™ brand Hook and Loop Reclosable Fasteners 


With 3M’s reclosable fasteners, access panels and 
doors simply pull open and push shut. These mail to 3M Industrial Specialties Division, 3M Center Bldg. 220-7E-01, 


bad ; St. Paul, MN 55144-1000. 
fasteners have a strong, pressure sensitive adhesive = 


backing for immediate attachment and long-term Name 
performance. They replace cumbersome and Company 
unsightly conventional fasteners, eliminating the 
need to drill holes and refinish surfaces. So produc- 3 
tion is faster, manufacturing costs less and access Oe ee a 
is easier. 

©1989 3M. “Scotchmate” and “Dual Lock” are registered trademarks of 3M. 
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The sensational new Mepco/Centralab Surface Mount Device 
Catalog tells you everything you need to know to select and 
specify America’s broadest line of SMD® passive components: 


e Tantalum capacitors 

© Monolithic ceramic chip capacitors 

e Aluminum electrolytic capacitors 

e Trimmer capacitors 

¢ Thick-film and precision metal-film resistors 
© High-performance trimmers 

e Miniature SMD® selector switches 


Take your choice of high-reliability MiL-grade, industrial-grade or 
quality commercial-grade devices in a wide selection of ratings 
and constructions. 


Every product section contains complete mechanical, electrical 
and performance data. You'll even find helpful design tips that 
can make short work of your next project. 


There’s also a variety of packaging options to match your pro- 
duction requirements, including bulk or blister-pack trays for 
manual placement, and magazine or tape-and-reel for your high- 
speed automatic machines. Plus, solder mounting recommen- 
dations are clearly spelled out. 


PHILIPS 
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Get surface mount news 
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eneath the surface! 


To give your circuits greater density, start with the maximum 
volumetric efficiency of surface mount ody from 
Mepco/Centralab — the active leader on 

in passive components. 


Mail to: Mepco/Centralab 
Attn: Corp. Advertising 
2001 W. Blue Heron Bivd. 
P.O. Box 10330 
Riviera Beach, FL 33404 


| | 
| | 
| | 
| Please send me the following: 7 
| (J Surface Mount Device Catalog _ | 
| _) Leaded Resistor/Capacitor Data Book | 
| | 
| | 
| | 
| | 
| | 


L) Please have a sales representative call 


Name/Title 
Firm/Dept./Div. 
Address/MS 
City/State/Zip 
Phone( bs 
S EDN 07/20/89 | 


A DIVISION OF NORTH AMERICAN PHILIPS CORPORATION 


SMD® is a service mark of North American Philips Corporation. 


THE WALL STREET JOURNALS® is a registered trademark of Dow Jones & Company, Inc. 
USA TODAY® is a registered trademark of Gannett Co., Inc. 2929 


rating The FlatPAC... 


..-/rom oS wR AG ropes 
VICOR EXPRESS... -, 7 Watts/cubic inch — 
80-90% efficiency 
Off-The-Shelf sm “Class A” EMI/RFI 
Power Solutions. gf Over 10,000 standard models 
: mg Semi-custom configurations via modular — 
m Ordering made easy. 2 construction from VI-200's. 2 


Call us now...toll free 
or order by FAX (508) 475-6715. 


= Express shipping. 
All domestic orders are sent UPS 
surface...free! Overnight shipping is 
available at additional low rates. 


= Special Offers. 
Watch for special product promotions. 


= Convenient ways to pay. 
You can choose among: 
— Visa, MasterCard 
— Open account with established credit 
— COD 
— Bank check or money order 


e Warranty. 
2-Year limited Warranty. 


m= Need Vicor’s expertise? 
Our applications engineering staff is 
standing by to discuss immediate solutions 
to your power system needs. 


ax 7 ae 


Special Limited Time Offer! 


Single Output | Dual Output | Triple Output 


@ VI-LFO-CV @ VI-PFO1-CVU ® VI-RFO11-CVVV 
5V @ 150W on @ j rat $347 5V @ 150W 
@ VI-MEO-CS @ +12V @ 150W $491 


5V @ 300W © VI-QF01-CSU —12V @ 150W 


5V @ 300W $473 
12V @ 200W @ VI-RF022-CVVWV 


5V @ 150W 
+15V @ 150W $491 
@ VI-LF1-CU —15V @ 150W 


12V @ 200W VATE ® VI-RFO13-CVVV 


@ VI-NF1-CP 5V @ 150W 
12V @ 450W 12V @ 150W $491 
@ VI-NF3-CP Oe 


24V @ 450W 


1.37” x8 


® VI-NFO-CP 


SV @ 450W 


The models listed above will be available at a 30% discount through 
August 31, 1989. VICOR Corporation 23 Frontage Road, Andover, MA 01810 
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LITERATURE: POWER SOURCES 


Power sources covered 


Power Sources Handbook presents 
more than 450 single-, dual-, and 
triple-output power supplies in a 
wide range of modular packages 
and DIPs. The 96-pg guide provides 
product data sheets for the vendor’s 
power-conversion products. Supple- 
mentary data includes a selection 
guide, a discussion of advanced reli- 
ability programs, a glossary of 
power-conversion terms, and appli- 
cation notes. 
Burr-Brown, Box 11400, Tucson, 
AZ 85734. 
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DC Power Supply Catalog 


with Electronic Loaris 1889/8D 


Booklet presents 
power-supply line 
The vendor’s 144-pg catalog pro- 
vides information about its com- 
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plete 10W to 11-kW power-supply 
line, including analog-programma- 
ble, laboratory-bench, HP-IB-sys- 
tem, and special-purpose power 
supplies. Each section starts with 
an introduction and selection guide 
to that particular power-supply 
line. The booklet also talks about 
the vendor’s single- and multiple- 


Custom Linear 
Power in less 
than 10 days and 
it's UL recognized. 


we deliver the power you 
want... fast! 


input de electronic loads for power- 
supply testing. It contains photo- 
graphs, drawings, a glossary, speci- 
fications, and ordering and applica- 
tion information. 
Hewlett-Packard Co, 19310 
Pruneridge Ave, Cupertino, CA 
95014. 
Circle No 725 


Whether you only need a few watts or hundreds of watts... our 
linear power supplies deliver the performance to get your system 
- up and running fast and the reliability to keep it there. 


Thirty-three standard mechanical configurations and 20,000 
pre-assembled regulator combinations mean low prices and 
delivery in as little as 10 working days. 


And because all our power supplies are built with pre- UL 
recognition, you don’t have to worry about our power supplies 
holding up your system UL approval. 


Get the full story on worry free linear power from Xentek. Call or 
write today for our free information package. 


Xentek Y 


The Heart of Your System 


760 Shadowridge Drive @ Vista, CA 92083 @ (619) 727-0940 @ TWX: 910-322-1155 @ FAX: (619) 727-8926 
XENTEK — the first word in Custom Linear, Standard Linear, Custom and Standard Switchers, Extreme 
Isolation Transformers, Line Conditioners and Custom Military Power Conversion Equipment. 
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LUNC 


We know there's no special time for ideas. We also know that 
if your design involves transformers and/or inductors, we can 
help you make sure it’s right. Before it gets to breadboard. 

Meanwhile, you may want to read our free Transformer 
Application Guide. \t's loaded with food for thought. Like = 
how to determine VA rating. How to size rectifier circuits.  _ __ 
How to estimate secondary RMS voltage. How to determine 
capacitor factors. And much more. 

Simply write us at East Bridgewater, MA 02333. Or call 
1-800-422-1107. In Massachusetts, call (508) 378-5260. 


Bon Appetit! OXBOR 
Fo es aed 


Foxboro/Power Components Group 
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CDS-Series 


Miniature 


a Low Profile of .580” seated height saves space behind the 
panel and on the PC board. 

a Exceptionally Bright LED backlighted nomenclature is 
readable from almost any angle. Optional incandescent lamp 
is also available. 

= Long Life sealed construction eliminates dust and moisture 
contamination, ensuring trouble-free switch operation. 

w Available off the shelf from CRL Components or authorized 


Distributors at competitive prices. ACTUAL SIZE 


CRL Components, Inc. 
Highway 20 West 

Fort Dodge, lowa 50501 
Telephone: (515) 573-1300 
FAX: (515) 573-1342 


A Cambridge Electronic industries Company 
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LITERATURE 


Comprehensive listing 
of power supplies 


This 1989 catalog covers more than 
150 power supplies and de convert- 
ers that come in commercial, indus- 
trial, and military versions. The 
200-pg publication describes the 
vendor’s LLS Series power supplies 
for test equipment; LMS Series re- 
motely programmable power sup- 
plies; and MLW Series isolated de/ 
de converters for military or civil 
aerospace applications. Other sec- 
tions of the 9-part catalog deal with 
laboratory and test equipment, cus- 
tom power systems, and accesso- 
ries. A product selector guide, a 
section of mechanical drawings, and 
warranty and ordering information 
complete the catalog. 
Lambda Electronics, 515 Broad 
Hollow Rd, Melville, NY 11747. 
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Switching power supplies 
and services detailed 


This 4-color leaflet provides data for 
28 power-supply models, including 
electrical and mechanical specifica- 
tions, special features, output cur- 
rents, MTBF, I/O voltages, options, 
and agency approvals. The 12-pg 
brochure briefly describes the com- 
pany’s custcmer-support services 
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NEW MICROLITHIUM BATTERY SERIES 


Today Duracellis your | 
best source for all your | 
lithium battery needs. 


First with high-power 
consumer-replaceable lithium 
batteries, Duracell now introduces — 
the MicroLithium Battery Series 
for long-life, low-drain applica- 
tions. These new lithium/ 
manganese dioxide cells have 
the same quality 
and dependability 
as our popular 
High Power 
Series, but have 
been optimized | 
for micropower a 
equipment. UL 
recognized, 
they're available in a wide-range | 
of coin and cylindrical sizes, with | 
or without pin terminations. | 


Sia ESOS SS 


io aera Danae a 


high-power consumer- 
replaceable lithium batteries. 


Our sales engineers 
listen to your engineers. | 

World-wide, you can count 
on our field sales engineers for 


Assorted cell sizes and PCB pin types. Shown are ' 
DL2450; DL2032 with chip-straddle pins; DL1/3N. : 


expert applications assistance, 
battery samples, and test infor- 
mation, when you need it. From 
form-fit evaluation to component 
sourcing, we can help match the 
optimum lithium cell to your 
requirements. 


Soest ana crs ire Ee aa ORO 
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_ SPECIAL 10% INTRO- 
| DUCTORY DISCOUNT! 


| Series of batteries. That's 


_ special discount on 
__all orders placed 
1 and shipped 

_ before September 
| 30, 1989." 


JOINS THE DURACELL Xt 
POWER FAMILY? 


Custom assemblies... 
standard solutions. 


Our national network of 
Authorized Value-Added Assem- 
blers can <= 


~—— 


Supply you 

with Sp ecial icro-mountable 
terminations L223AR 

and battery clock battery. 
packs. And 


Duracell will 


coordinate the Duracell. . . 


effort and So very easy 
assist in the to work with. 


design <= 
work (= 
too! 


The Duracell Team is just 

a phone call away to help you 
in fulfilling your battery require- 
ments, from technical information 
to competitive pricing and quick 
deliveries. With Duracell, satisfy- 
ing your lithium battery needs is 
easier than ever! 

Call us today at one of the 
toll-free numbers listed below 
and lock in your 10% introduc- 
tory discount. 


*Discount applies to cells with and without PCB pins 
purchased directly from Duracell: DL2450; DL2430; 
___DL2032; DL2025; DL2016; DLAAL; DL2/3AL; 
—™  DL1/2AAL. 


Popular-size cylindrical configurations: DL1/2AAL; 
DL2NSE; and DL2/3AL. 


We want you to try the new 
DURACELL XL MicroLithium 


sat OE NT OT TT A RR TSS ee ere es cd 


why we're offering a 


DURACELL INC. 
OEM Sales and Marketing Group 
Berkshire Industrial Park 

Bethel, CT 06801 


AL with single pins (polarized pins available). 


FOR INFORMATION AND 
East 7-8 » 


(In Connecticut, 
203-264-3935) 


(In Illinois, 

312-954-2714) 
(In California, 
800-225-1962) 


©1988, Duracell Inc. 
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IEEE 488 


for PC/AT/386& PS/2 


LITERATURE 


Compare the features! 


and its capabilities for designing 
and manufacturing complete engi- 
neered assemblies. 

Brown Applied Technology Inc, 
3920 De La Cruz Blvd, Santa Clara, 
CA 95054. 


lOtech Personal488 


National Instruments PCI/IA 
SMOKER IEEE 488 board with Quick BASIC & 
BASICA driver for PCs and compatibles 
BASIC ON SRO GOSUB capability 
IEEE printer/plotter redirection utilities 
Compatible with Windows 286 & 386 
Compatible with IBM GPIB board 
DMA beyond 64K segment boundaries 
BASIC ON ERROR GOSUB capability 


Instrument control directly from DOS 
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SWITCHING POWER SUPPLIES 


Borland Quattro spreadsheet support 
DADiSP waveform spreadsheet support 


Lotus |-2-3 spreadsheet support 


Lotus Symphony spreadsheet support 
On-board crystal oscillator 


“gn ey tg ae ee ee gn a See ee a a POE” ae Siyel es a 


Guide profiles 
five power-supply series 


A comprehensive 62-pg guide fea- 
tures the company’s five series of 
switching power supplies. The 4- 
color, spiral-bound booklet includes 
a selection guide for single- and 
multiple-output models and men- 
tions the vendor’s family of uninter- 
ruptable power supplies. 
Shindengen America Inc, 2649 
Townsgate Rd, Westlake Village, 
CA 91361. 
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Call or send for your Brochure lists 


FREE Technical Guide switching power supplies 
° This 4-pg leaflet covers the VF Se- 
ries switching power supplies and 
: the DVF Series switch-mode power 
oe supplies. The brochure indicates 
er specifications, options, dimensions, 
(216) 439-4091 ash 


Deltron Inc, Box 1369, North 
Wales, PA 19454. 


Telex 6502820864 » Fax (216) 439-4093 


lOtech, Inc. * 25971 Cannon Road «Cleveland, Ohio 44146 


London (0734)861287 + Paris (134810178 = Milan (02)4120360 + Brussels (02)3848062 
Zurich (01)8219444+ Vienna (0222)253626 « Gorinchem (01)83035333 
Linkoping (013)110140 « Helsinki (0)521 1 » Munich(089) 710020 + Oslo (023649070 
Copenhagen (02)804200 « Madrid (91 4027060 « Lisbon (01 )4103420 + Seoul (02) 678 7457 
‘Tel Aviv (03) 491 922 +Melbourne (03)5793622 = Toronto (416)6740444 

cts listed are trademarks of the respective manufacturer. 
i inf wailable January 1, 


on product information a 1989. 
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Intelligent 
Data 
Acquisition 


DAP 1200™ 


Data Acquisition Processor™ 
for IBM PC/XT/AT/386 


Microstar’s DAP™ manages the entire 
data acquisition and control interface 
inside a PC. Onboard intelligence in 
the DAP speeds development and 
increases performance. 


* Onboard intelligence: 80186 
coprocessor 

* Acquires analog and digital inputs 
to 156,000 samples/seconds 

* Buffers and processes input data 

* More than 100 commands without 
programming 

* Commands include: Average, 
Scale, Peak Detection, Logic, 
Integration, Differentiation, 
Thermocouple Linearization, 
Closed Loop Control (PID), Event 
Detection, Auto-Range, Waveform 
Generation 


- FFT and FIR filtering without 
programming 

¢ Custom commands may be written 
inC 

DAP 2400™ also includes: 


- 10 MHz or 16 MHz 80C186 

* 20 MHz DSP56001 for 10 MIPS 
digital signal processing 

* Acquires analog and digital inputs 
to 235,000 samples/seconds 


* Updates analog or digital outputs to 
250,000 values/seconds 


* Performs 1,024 point complex FFT 
in under 10 milliseconds 


* Executes FIR filters in less than 200 
nanoseconds per tap 


Call for FREE Demo Diskette 


Microstar (206) 881-4286 


2863 152 Ave. N.E. 
PRERRR J Fanaa wi sseko 
LABORATORIES™ Fax (206) 881-5494 
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SIEMENS 


SAMSAN" Displays. Our Technological 
Superiority Has Certain Visible Aavantages. 


Working with Small package. These pin-for- 
AlphaNumeric (SAN) SAMSAN Features pin replacements for Siemens Super SAN 
- 15” and .20" character : Di : 
displays used to impose | jeignts inred, HER, green, Hewlett-Packard SANs : splay Swap 
certain compromises. and yellow. : offer a wider range SMe 
: You had to put up cee of operating tempera- ment for HP SANs. So sure that if 
with the high power - Drop-in replacement tures than HP’s commer- pee eS see seas co 
consumption and heat Lo gk: Sei ceramic cial bipolar ceramic plastic SAMSANSs to replace it. Mail 
iacl i . ; your request on your letterhead t 
SE ia, whic lar CMOS driver offers ge aire fee little as R. Waltonsmith. Be sure oe 
; ower power consumption : your color choice. 
required expensive heat phimaerilig tac lt 2: And SAMSAN LED 
sinks and PCB designs. sink not required for most displays are built with 
An : applications. 
And you aid dearly | “Varimeceetotcomeetie | ter ower power on: 
packages. - 
ceramic packaging and | : noe Package poe sumption and heat dissi- HP SANs 
: valuabie real estate. : 
the lack of price c End aackable. pation make thermal 2 .. 
competition. - Also available in hi-rel/ management simple. SAMSANS 
military hermetic ceramic oc . 
h Now the COND ALY package versions. Siemens Components, _ Distributors: Advent Electronics, Inc. Almo 
that brought you the first Inc. Optoelectronics Electronics, Hall-Mark, Insight Electronics, = 
CMOS SANs expands Division, 19000 Home- Marshall, Summit, Western Microtechnology. 
the family of Siemens Advanced Model _ stead Road, Cupertino, CA 95014. Siemens... 7 
SAN (SAMSAN) displays in a plastic (408) 725-3423. PracticalSolutionsbyDesign. 


© 1989 Siemens Components, Inc. 44-885-M23A-012 SAMSANisa trademark of Siemens Componenis, inc. 
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LITERATURE: INTEGRATED CIRCUITS 


5 WORLDWID 


Broad range of computer 
kits, peripherals, and ICs 


The vendor’s 1989 catalog presents 
a wide variety of electronic prod- 
ucts, from computer kits and IBM 
PC/XT-, PC/AT-, and Apple-com- 
patible peripherals to ICs. It intro- 
duces several new products, includ- 
ing AMI 80386, 16- and 20-MHz 
mother boards and the New En- 
hanced AT (NEAT) mother board. 
The 76-pg, 4-color publication also 
features a 2-pg insert of useful TTL 
and pP pin-out data. 
Jameco Electronics, 1355 Shore- 
way Rd, Belmont, CA 94002. 
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Data book features 
CMOS static RAMs 


The company’s 1989 Data Book de- 
scribes its high-speed, high-per- 
formance military monolithic static 
RAMs. The publication also an- 
nounces the company’s intention to 
produce megabit-density monolithic 
SRAMs by 1990. 
EDI, Literature Dept, 42 South 
St, Hopkinton, MA 01748. 
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Listing of analog ICs 

The vendor’s product guide con- 
tains an assortment of proprietary 
and enhanced alternate-source ana- 
log devices. The 24-pg publication 
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offers standard products for hard- 
disk-drive, computer/peripheral, 
telecom, communications, military, 
industrial, and automotive applica- 
tions, as well as detailed descrip- 
tions of ASIC development and tile- 
array specifications. The booklet 
provides selection guides for each 
product line, and its alternate- 
source cross reference lets design 
and component engineers specify 

direct replacement components. 
Micro Linear Corp, 2092 Con- 

course Dr, San Jose, CA 95181. 
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Three-volume set covers 
IC design specifications 


The 1989 IC Master 3-volume soft- 
cover set includes 12,000 new ICs 
and over 150,000 alternate source 
devices. Volume 1 covers 80,000 
standard ICs grouped by basic cate- 
gories—digital, microprocessor, lin- 
ear, interface, and memory. This 
volume includes an alternate source 
directory, a parts number index, a 
parts number guide, an application 
note directory, and an expanded 
military section. Volume 2 is a 
stand-alone reference providing 
technical data for more than 1200 
manufacturers’ data sheets. It also 
contains a directory of manufactur- 
ers and distributors. Volume 8 is a 
systems-level reference for custom 
and semicustom ICs, including gate 
array, cell-based ASICs, and pro- 
grammable logic._A design-automa- 


Carborundum® 
noninductive 
ceramic power 
resistors solve 
tough problems. 


We make three types of noninductive 
ceramic resistors that can solve tough resis- 
tance problems, save money and space. 


Energy Absorption 


ie 50,000 Joules 
890AS (18” x 1”) 
| 
2 
— 
= 
Py 
a. 
75 Joules 
1.5 KV 231AS (1” x 5/32”) 
time 
Power Absorption 
1000 Watts | 
| 892SP (24” x 2”) 
§ 
a 100 Watts 
”a 
= 
c 
231SP (1” x 5/32”) 
2.5 Watts 


time 


Regardless of the pulse shape, we have 
the resistor. Our Type SP handles large 
amounts of power from 60 cycles through 
VHF. Type AS can absorb huge amounts of 
energy in millisecond pulses. Type A solves 
high resistance problems in high voltage 
situations. 

For more information on ceramic power 
resistors and our broad line of thermistors 
and varistors, call or write today. 


The Carborundum Company 
Electronic Ceramics Division 
PO. Box 664 | 
Niagara Falls, New York 14302 
Telephone 716 278-2521 


@ 


CARBORUNDUM 


The Carborundum Company 
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For Screaming C30 Speed from Your AT, 
Buy Banshee ‘and Hang On! 


The new Banshee System from Atlanta 
Signal Processors, Inc., can turn your 
AT or compatible into a full-blown C- 
language processing engine. 

Banshee includes the first commer- 
cially available co-processor mother 
board based on ‘TT's TMS320C30 
microprocessor chip. ‘The result 
is blinding 33 MFLOP speed 
that qualifies your AT for 
high-volume, high-speed cal- 
culations and C30 DSP system 
development. 

The ASPI flexible memory ap- 
proach further enhances AT perfor- 
mance. The mother board contains 
64 to 512 Kbytes of dual access RAM 
and 8 Kbytes of dual port RAM. An 
optional bulk-memory daughter board 


can add up to 16 Mbytes of DRAM 
to the system. 

Other options include a wirewrap 
board for your custom hardware ap- 


plications; a 16-bit, dual-channel, 
200 kHz A/D-D/A daughter board; 


a multiprocessor board and a host of 
other daughter boards under 
development. 

Banshee also provides a sophisti- 
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cated, user-friendly software envi- 
ronment. The basic system includes 
SPOX™ (a C30 operating system), a 
program for loading and linking C30 
code on the AT host, a full-featured 
C30 program debugger, and a pro- 
prietary shell program to make it 
all easy. 
For detailed specifications 
and prices, contact Atlanta Signal 
Processors, Inc., 770 Spring St., 
Atlanta, GA 30308. ‘Telephone 
404/892-7265. 


adel 


WORLD LEADERS IN DSP DESIGN TOOLS 


SPOX is a trademark of Spectron, Inc. 
AT is a trademark of International Business Machines, Inc. 
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LITERATURE 


tion section provides extensive list- 
_ ings of CAE and CAD design tools. 
$140. 

Hearst Business Communica- 
tions, 645 Stewart Ave, Garden 
City, NY 11530. 

INQUIRE DIRECT 


Designing circuits for 
batteries or remote sites 


The 24-pg application note, AN-23: 
Micropower Circuits for Signal 
Conditioning, considers circuit de- 
sign for conditions that require low 
power consumption, such as battery 
operation, remote locations, or 
thermal requirements. The note 
provides schematics and component 
values for signal-conditioning cir- 
cuits that you use with strain 
gauges, thermocouples, strobed- 
power strain bridges, thermistor- 
based current loops, thermostats, 
A/D and V/F conversion, micro- 
power switching regulators, and 
battery backup regulators. 


Linear Technology Corp, 1630 


McCarthy Blvd, Milpitas, CA 
95035. 
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App note explains 
overvoltage protection 


This 2-pg application note, Over- 
voltage Protection for the 
ADG5XXA Series of Multiplexers, 
analyzes the problems involved and 
the protection required in two typi- 
cal multiplexer applications. It fea- 
tures the vendor’s ADG5XXA Se- 
ries multiplexers and describes pro- 
tection circuitry that allows analog 
input signals to exceed the supply 
rails from —40 to +85°C. Topics 
covered include protecting typical 
multiplexer application circuits, and 
the advantages of external protec- 
tion. 

Analog Devices, Literature Cen- 
ter, 70 Shawmut Rd, Canton, MA 
02021. 

Circle No 734 
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Cathode Ray Tubes 


Thomas Electronics cathode ray tubes ... 

designed for Military, Commercial and Industrial applications ... 
from the most sophisticated avionics and photo-recording to 
the general computer terminal and medical display applications. 

Four production facilities to serve you best in 

Wayne, NJ — Los Angeles, CA — and Clyde, NY. 
Send for our new full color catalog, 
or contact us with your specific requirements. 


100 Riverview Drive 
TELEX: 310-685- 
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With output 
current to 500A, 
this afer cs 
compliant product 

Sign the need to “ns ~ a 
parallel two or more power ie a 

supplies in high current, reliability 

sensitive applications such as supermini = 
computers and communications systems. - 


Reliability is enhanced eels a thermally efficient 
design that exhibits only a 20°C temperature differential between 
the intake and exhaust air. 


For reliable high—current single and multiple output power supplies 
from 500 to 2500 watts, manufactured under Statistical Process 
Control (SPC), contact JETA. 


1787 


-O POWER SYSTEMS, INC. 
2675 Junipero Avenue ® Signal Hill, CA 90806 
ions. (2! 3} 427-0095" FAX 2134262417 
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~ A40*component 
can stop what nature 


Every so often, nature 
throws your system a 
surge. And whether it’s 
lightning, static or a 
simple crossed line, it 
can destroy the most 
expensive system with 
 asingle blow. 

| About 408 is all it 
takes to protect your 
design from this cruel 
& fate. Thanks to the 
full line of surge 
Ne devices 


Ss from Harris. 


you re designing consumer 
_ products or aerospace 
systems, high-rel military 
or industrial controls, 
Harris has a surge 
suppression solution for 
you. Because if one of 
our varistors isn’t right 
for the job, one of our 
Surgector™ devices will be. 
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All the Right MOVs. 


Harris offers the 
broadest line of MOVs 
in the industry. From 5V 
to 3500V. Up to 70,000 
peak amps. And up to 
10,000 joules. 


They’re widely used 
for incoming AC 
protection and 
clamping circuits. And 
they're available in a 
wide range of 
packaging — axial 
leaded, radial leaded, 
leadless surface mount, 
high-energy modules 
and connector-pin 
configurations. 
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Inventor of 
Surgector. 


Surgector devices 

combine a thyristor and 
a zener into one reliable 
cost-effective 
device. At low 


voltages the Sur- 
off. But the 


instant its clamping volt- 
age is exceeded, the 
Surgector turns on. 
Within nanoseconds, the 
surge is shunted safely to 
ground, protecting your 
circuit from sure 
destruction. 

Because Surgector 
devices respond so 
quickly and can shunt 
lots of energy away from 
the circuit, they’re 


j On-state Voltage 


Zener Voltage 7 


gector device is | 7 


throws at you. 


perfect for protecting 
expensive components 
from all kinds of 
transients. Lightning 
strikes, load changes, 
switching transients, 
commutation spikes, line 
Wm crosses—all the 
| things nature 
throws your 
#) system’s way. 


We'll Help You 


Choose. 


Which technology is 

right for you? Just give us 
a call at 1-800-4-HARRIS, 
Ext. 1452 (in Canada, 
1-800-344-2444, Ext. 1452). 
Or call your local Harris 
sales office or distributor. 


What your vision of the 
future demands. Today. 


(fH) 


UB semiconductor 


HARRIS - RCA - GE - INTERSIL 


nveiling Holmberg’s 
rast kak Service. 


configurations of D-sub 
connectors delivered 
$n 72 hours! | 


That's what you can expect from Fast TrakS” — Holmberg’s oM 
newest value-added service. 3 
Our value-added distributors stock complete inventories (insulators, 


metal shells, grounding straps and snap latches), assemble the A SERVICE OF | 
parts to exact customer specifications and ship promptly. i : WG ® el @) L M B = ie G | 
Fast Trak will beat your present lead times. Eliminate costly 
inventories and carrying charges. Get you back in the race for Fe E L E CT = O N i CS 
Just-In-Time deliveries. For the Holmberg value-added distributor a oo oe Highway 
nearest you, refer to our complete list on the opposite page. One nman A + (803) 472-4141 
: FAX: 803-472-3985 (Customer Service) 
serge sere put your production on the right track in record FAX: 803-472-8568 (Marketing/Engineering) 


© 1989 Holmberg Electronics Corporation 
CIRCLE NO 149 


Get on the 


FAST TRAK 


Request a certified Holmberg product from any of these 
value-added distributors. 


BAMA 
Se atitty Electronics * Huntsville AL 35816 
205) 830-4764 »* FAX: 205-830-4287 


NA 
Bell Industries * Tempe AZ 85281 
Pace 7800 * FAX: 602-967-6584 
CALIFORNIA 
Bell me, fai ale CA 94089 
408) 74 : 408-745-1461 
sated lcs San Diego CA 92121 
19 X: 619-535-0018 
Pinbe lcs Santa Clara CA 95050 
th 8) 980-2 X: 408-986-9584 
Mar e553) RES Hodienics Buena Park CA 90620 
¢ FAX: 714-521-5716 
s Cancale Sel es CA 92704 
714) 432-6635 714-556-0468 
ae c Sump yest is She 
14) 787-9 0453 
Jectronie has ste Diagn tA — 
619) 693 FAX: 619-530-1957 
PSC el CA 94086 
EY eee 737-1333 * FAX: 408-737-0502 


RA 
Cypress Electronics * Englewood CO 80111 
( Se a * FAX: 303-792-5832 
CONNECTICUT | 
Schaal Associates * Yalesville CT 06492 
5 aa 269-3779 * FAX: 203-284-2159 


Bell Industries ° gt bay ears FL 32701 
407) 339-0078 « 139 


oe ae at WEL 307 92 
(ie « FAX: 407-679-0361 
aeocel Electrons Ft Lauderdale FL 33309 
Sac 7103 + FAX: 305-973-7601 
ammond Electronics « Orlando FL 32805 
a sen 841-1010 » FAX: 407-648-8584 


Bell saapetige ° Latte, GA 30071 

ose 662-0 FAX: 404-449-6901 
ammond Se ¢ Norcross GA 30093 

die 449-1996 * FAX: 404-242-9834 


Bell Industries * Elk Grove Village IL iad 
312) 640-1910 » FAX: 312-640-047 


DIANA 
Bell Industries * Indianapolis IN 46268 
317 os 8200 * FAX: 317-875-8219 


ARYLAND 
Deanco * Gaithersburg MD 20879 
301) 948-5444 + FAX: 301-963-6469 
rataperwL in Baltimore MD 21 an 
301) 529-0500 * FAX: 301-529-2412 
esco/Washington Beltsville MD 20705 
auiges 37-9100 * FAX: 301-937-6982 
MASSACHUSETTS 
Bell Industries * Andover MA 01810 
(508) 474-8880 » FAX: 508-474-8902 
Schaal Associates * Burlington MA 01803 
617) 272-7940 * FAX: 617-272-3343 


IGA 
Bell Industries * Ann Arbor MI 48104 
MINNESOTA 971-9093 » FAX: 313-971-9178 


Baus ompany Minneapolis MN 59435 
Be AGN oy FAX: 612-835-4156 


Deanco « Fairfield NJ 07006 
as! aR 575-7960 » FAX: 201-575-3606 


Deanco « Ithaca NY 14850 
oa 257-4444 + FAX: 607-257-5779 
AR eer a Vernon NY 10550 
Ce 914) 699-222 X: 914-699-6202 
oa Assis Heuonaoe NY 11788 
ies ¢ FAX: 516-434-7111 
NOR AROLIN 


cent Ee ecto * Raleigh NC 27612 

¢ FAX: 919-881-9216 
aaa fb aniee Greensboro NC 274 
(919) 275-6391 » FAX: 919-275-6391 A935) 


Bell Industries * Dayton OH 45459 
EGON 435-8660 * FAX: 513-435-6765 


a es Electronics * Beaverton OR 97006 
ee 641-2233 » FAX: 503-643-1237 
ur lathe pon ae Beaverton OR 97006 
03) 042-2 ¢ FAX: 503-591 -8624 
PENNSYLY 


can Bectanics Norristown PA 19403 
mae puke ¢ FAX: 215-631-5406 


ener Facies Greenville SC 29607 
ae 232-0872 * FAX: 803-232-0320 


"Bek nee gay TX 75081 
214) 690-0466 » FAX: 214-690-0822 
onne o/Tek nee Shine TX 75006 
a 245- FAX: 214-245-0752 
2TH bs Be ARs Dallas TX 75220 
1435 « FAX: 214-869-9418 


NGTON 
Mu hy Electronics * Redmond WA 98052 
Mic “ 81-1234 + FAX: 206-881-2806 


NSIN 
Bell Industries » Waukesha WI 53186 
414) 547-8879 » FAX: 414-547-6547 


a 
Carsten * Scarborough Ontario Canada M1W3K6 
(416) 495-7705 + FAX: 416-495-7079 
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POZO 


Lord Industrial Products 


Vibration/ShockiNaise Control Products 
Elasiomeric Flexible Couplings 
Engineered Clasiomeric Products 


es ORD Freocucts 


Booklet explores 
industrial products 


This illustrated 132-pg catalog gives 
detailed information about the ven- 
dor’s selection of rubber bonded-to- 
metal industrial products. Among 
the instructional sections of the 
book are a designer’s guide that in- 
cludes engineering theory; a section 
that provides the data required for 
an industrial application analysis; 
and selection guides for general 
mounts and shipping container 
mounts. The book features draw- 
ings, selection and performance 
data, dimensions, typical applica- 
tions, and installation details. 
Lord Corp, Industrial Products 
Div, Box 10040, Erie, PA 16514. 
Circle No 741 


Directory of 
ESD-control products 


Three 4-in.-post binders contain the 
vendor’s “yellow pages” of the CPF 
(Control Products File) Consulting 
Service for ESD-control products. 
The reference work is updated 
quarterly and is organized for com- 
parative analysis of products. It’s 
arranged in seven major categories: 
chemicals & raw materials; ionizers; 
meters and instruments; packaging; 


personal protection; workstation 
products; and miscellaneous (tools, 
tapes, etc). More than 2000 pages 
of data sheets, indexes, directories, 
and selection tables are included in 
the document. In US, first-year 
subscription, $335; renewal, $195. 
In Canada, $375 and $225, respec- 
tively; elsewhere, $425 and $260, 
respectively. 
SAR Associates, 1212 E 
Dominick St, Rome, NY 138440. 
INQUIRE DIRECT 


Pamphlet sums up 
cable-connector assembly 
The vendor’s brochure VA-3 ex- 
plains its cable-connector assembly 
program, which provides custom 
preassembled flexible-cable inter- 


connections, fiber-optic assemblies, 
and mass-termination systems. The 
publication stresses how the ven- 
dor’s authorized centers allow 
OEMs to cut costs in the areas of 
assembly tooling and production 
space, testing, waste, personnel, 
and inspection, and how the centers 
allow OEMs to ensure system sta- 
bility. 

Thomas & Betts Corp, 1001 
Frontier Rd, Bridgewater, NJ 
08807. 
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Using a prototype hardware 
verification of ASICs 


The 118-pg book, Verification Solu- 
tions: A Guide to Design Verifica- 
tion and Test, helps you with IC 
design and test, as well as proto- 
type hardware verification of 
ASICs and semiconductor parts. 
The paperback book explains how 


prototype verification bridges the 
steps between computer-aided de- 
sign and production test. It illus- 
trates each step in the hardware 
verification process with examples 
of specific tasks and solutions. 
IMS, 9400 SW Gemini Dr, Bea- 
verton, OR 97005. 
Circle No 743 


VACUUMSCHMELZE 


ey 


Solar Power Needs DYM’ 


VACODYNM is the trade name of high perfor- 
mance permanent magnets made by 
VACUUMSCHMELZE. The magnets are based 
on NdFeB alloys and have the highest energy 
density currently available. 

This property provided the impetus for the use 
of VACODYM magnets in the drive motors of 
several different solar powered vehicles. 
Crucial factors are high efficiency and a high 
torque combined with light weight and com- 
pactness. VACODYM meets all these require- 
ments as the diagram on the right and the 
race results prove. The solar powered vehicle 
Dyname won the third "Tour de Sol” and 
Lizzy and KR200 were right up front in 1988. 
Contact VAC for more information on VACO- 
DYM for applications which have a promising 
future. 


The influence of permanent magnet materiais on the 
design of Electric Motors 


r licence from Sumitomo Speciai Metais 


VACUUMSCHMELZE GMBH 


Germany: Gruner Weg 37, D-6450 Hanau 1- P.O.Box2253- Phone: (061 81) 362-1 
Telefax: (06181) 362 645 - Telex: 4184 863 vac - Teletex: 61 818 201 =vac 
Agency USA: 186 Wood Avenue South : Iselin, N.J. O8830- Phone: (201) 494-3530 
Telefax: (201) 3 213 050 - Telex: 4 900 006 431 


244 


CIRCLE NO 102 


Catalog presents 
prototyping products 


The vendor’s redesigned catalog 
provides a concise and easy-to-use 
source of prototype electronic cir- 
cuits. The 102-pg, illustrated book 
examines general-purpose Vector- 
bord prototyping boards and bus- 
specific prototyping boards (IBM, 
Apple, STD Bus, S-100 Bus, Mo- 
torola Excerciser, Multibus, Com- 
modore, and DEC). It also includes 
Eurocard metric prototyping 
boards, packaging (Vector-Pak), 
and general-purpose backplanes. 
The publication features selector 
guides and index tabs to help you 

make your selection. 
Vector Electronics Co, 12460 
Gladstone Ave, Sylmar, CA 91342. 
Circle No 744 


Updated guide to precision 
drive-train components 


This 224-pg revised catalog of preci- 
sion drive-train components fea- 
tures both inch and metric products 
such as precision gears, brakes, ball 
bearings, couplings, and specialty 
hand tools. The booklet includes 
specifications, diagrams, and appli- 
cation and ordering information. 
Precision Industrial Compo- 
nents, Box 1004, Middlebury, CT 
06762. 
Circle No 745 
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BUD EAST, INC. BUD WEST, INC. 


4605 East 355th Street 7733 West Olive Avenue 
P.O. Box 431 P.O. Box 1029 

Willoughby, Ohio 44094 Peoria, Arizona 85345-0350 
(216) 946-3200 (602) 979-0300 

FAX: 216-951-4015 FAX: 602-878-5371 


For Bud’s ‘‘House of Plastics’ catalog request Form Number HP-89. 
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Braemar continues to refine and 
define the mini-cassette, standard 


cassette and cartridge tape market. 
Our latest ii include.. 


MINI- 
CASSETTE 
DRIVES— 
Utilizing low 
cost mini- 
cassette media, 
136K memory 
and unbeatable 
pricing. These are the most reliable, 
cost-effective drives you can buy. 


| PRO-LOADER 
PORTABLE 
CASSETTE 
DRIVES-— 
Economical, 
self-contained, 
stand-alone 
RS 232 based 
systems capable of reliable data acqui- 
sition, storage, and program loading. 


CARTRIDGE 
TAPE 


DRIVES- 
High speeds and 
high storage 
Capacities in a 
3.5" or 5.25" half 
height form 
factor. Designed for the DC 2000 
cartridge media. These drives represent 
a breakthrough in performance, ease of 
integration, and user convenience. 


Braemar Corporation 
Braemar bi. catise Con. 
11400 ile MN 55 
Burnsville, N 55337 
ARUSL 
LEX 818 
For more information call: 


1-800-328-2719 
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LITERATURE: SOFTWARE 


Scientific and 
engineering PC software 


The vendor’s 20-pg catalog provides 
a tutorial for PC-based data acquisi- 
tion and analysis. The publication 
describes both menu-driven and 
fully programmable software pack- 
ages for analysis, statistics, graph- 
ics, and data acquisition, and for in- 
strument interface and control. 
Further, it provides a list of sub- 
jects and applications that use the 
company’s products. Comparison 
charts of all products are included. 


The catalog also explains the com- 


pany’s training and support serv- 
ices. 

Asyst Software Technologies 
Inc, 100 Corporate Woods, Roches- 
ter, NY 14623. 

Circle No 735 


Package helps you 
evaluate circuit-design series 


This kit for qualified design engi- 
neers contains software and a 60-pg 
illustrated tutorial guide, which de- 
scribes the Series II Tango-PCB 
and Tango-Route design-soft- 
ware programs. The guide details 
features such as pop-up menus, 
user-definable macros, on-screen 
prompts, context-sensitive help, 
and “Hot Spot” and “Speed Palette” 
aids. 
Accel Technologies Inc, 7358 
Trade St, San Diego, CA 92121. 
Circle No 736 


Book tells you how 
to simulate with Spice 


According to the vendor, Simulat- 
ing With Spice is the most compre- 
hensive book available for learning 
the analog-circuit simulator, Spice. 
It contains a complete syntax refer- 
ence guide for all Spice (Berkeley 
Spice 2G6) commands, elements, 
statements, and analysis capabili- 
ties. The tutorial section contains 
12 problems and guides the user 
through each simulation. The sec- 
tion on advanced techniques and de- 
bugging allows the simulation spe- 
cialist to delve deeper into Spice’s 
operation. Finally, the book fea- 
tures an entire section of applica- 
tion notes, appendices containing 
netlists for each example in the tu- 
torial section, an index, and a bibli- 
ography of more than 130 related 
references listed by topic. $65. 
Intusoft, Box 6607, San Pedro, 
CA 90734. 
INQUIRE DIRECT 


Brochures present 
instrumentation software 


Two brochures describe the com- 
pany’s icon-based graphical pro- 
gramming systems: LabView 2 for 
Apple Macintosh personal comput- 
ers and LabWindows for scientific- 
application software that runs on 
the IBM PC, PC/XT, PC/AT, and 
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compatibles and the IBM PS/2. The 
LabView publication presents the 
system’s features, including its in- 
strument driver library, hierarchy, 
and block-diagram programming. 
The pamphlet about LabWindows 
illustrates and explains its multiple 
windows. 

National Instruments, 12109 
Technology Blvd, Austin, TX 
78727. 
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Booklet unveils 
vision systems 


Featuring the vendor’s 3000 Series 
single-board vision systems, the 6- 
pg foldout brochure highlights the 
gray-scale image processing fea- 
ture, which, according to the com- 
pany, allows the systems to perform 
image analysis and pattern recogni- 
tion in varied light conditions. An 
applications section lists uses for 
the systems in the semiconductor, 
electronics, aerospace, pharmaceu- 
tical, and general manufacturing in- 
dustries. 
Cognex Corp, 72 River Park St, 
Needham, MA 02194. 
Circle No 738 


CNC for factory- 

floor environment 

Excerpted from the vendor’s 5- 
volume Manufacturing Automation 
Series, the 42-pg report, “Numeri- 
cal Control Overview,” reviews the 
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use of CNC (computer numerical 
control) systems in factory-floor en- 
vironments. Comparison columns 
cover applications; control, operat- 
ing, and programming features; di- 
agnostics; and physical attributes of 
47 numerical controllers from 18 
vendors. The publication also out- 
lines numerical control program- 


ming languages and systems, helps 
you select a CNC system, and ana- 
lyzes how CAD/CAM systems ef- 
fect a CNC system in a computer- 
integrated manufacturing environ- 
ment. $35. 
Datapro Research, 1805 Under- 
wood Blvd, Delran, NJ 08075. 
INQUIRE DIRECT 


IF YOU WRITE IN C, THEN 
YOU SHOULD 


Bispiag Vari = 

unsigned int iter = 8 

ist prime = i 2 
unsigned char flegsi€i1$2i = “ee 


Teace = Mixed Mode 
ar 


DEBUG IN C 


The ultimate in time savings is 
obtained when you debug your 
code in the same language it was 
written. Code development is accel- 
erated as constant program print- 
outs are no longer necessary. All 
displays of your program, including 
the real-time trace buffer, are in the 
form you specify, with options for 
Source only, Source and assembly or 
assembly only. Use your favorite C or 
PL/M compiler with our emulation 
system and SourceGate™ to enhance 
productivity of your engineering 
department. If you are working with 
different microprocessors, 
SourceGate provides the same inter- 
face for each, so learning curves are 
almost nonexistent when switching 
between projects or processors. 


HMI enhances this software 
capability with the most advanced 
line of in-circuit emulators on the 
market today. SourceGate runs on all 
IBM PC family computers, Sun Work- 
stations and many Unix systems. 


Hata Ext. Status: BA PH IPL FC OR. Bus Activity 


Supported Processors: 


8051 Family 
68HC11 64180/Z180 
68000 Family 


8085 

Now supporting the 68020 
and the 8096/196 family 
and offering Software 
Performance Analysis for 
all units! 

Sun Workstations is reg. TM., Sun Microsystems, Inc. IBM 


is reg. TM., International Business Machines, Inc. Unix is 
reg. TM., Bell Laboratories, Inc 


Z80 
6809 


bo dwt tehextes} 
Hel 


7* Convert few digit of c to ARCIE hex - 27 


TRACE 
Choose A Topic: 
Trigger Trace : 
Bisassenbly Mode | 


Search Trace Bata 
Serelling 

Print Trace 

Bus Activity 


Status Info 


fs 8-9 becomes ('-"9'° a/ 


¢* Smuid be “A Tr 


For complete details, contact: 
Huntsville Microsystems, Inc. 


PO. Box 12415, 
(205) 881-6005 


4040 South Memorial Parkway, Huntsville, AL 35802 
TWX: 510-600-8258 FAX: 205-882-6701 
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Pamphlet surveys software 
for IBM PC and PS/2 Series 


The vendor’s brochure introduces 
Lotus Measure data-acquisition and 
instrument-control software for 
IBM PC, PC/XT, PC/AT, PS/2, and 
compatible computers. The 6-pg 
foldout pamphlet illustrates how 
Measure acquires data, and how 
you can manipulate and present the 
data once it is acquired. The publi- 
cation also details the technical 
background information, illustrated 
with screen displays. 

National Instruments, 12109 
Technology Blvd, Austin, TX 
78727. 
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Guide to IEEE-488.2 
command interface 

The vendor’s application note, Get- 
ting Started With IEEE-488.2, pre- 
sents this IEEE-488.1-standard ex- 


tension, which focuses on the soft- 
ware aspects of automated systems. 
The note is principally intended to 
support the company’s 1281 Selfcal 
DMM, one of the first instruments 
to incorporate the IKEE-488.2 com- 
mand and message-exchange inter- 
face. The guide is expected to be 
of primary interest to users who are 
already familiar with IEEE-488 
(1978) systems. 

Datron Instruments, Wavetek 
Corp, Box 85434, San Diego, CA 
92138. 
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Exploring the benefits 
of network licensing 


The 300-pg report, License Servers: 
New Pricing and Marketing Possi- 
bilities for Software on a Network, 
examines the new technology of 
network licensing that allows appli- 
cations (or licenses to use applica- 


tions) to be easily moved around on 
a network. According to the ven- 
dor, this report is the only source 
with so much information so clearly 
defined on this technology. The pa- 
per shows that by using network 
licensing, users are no longer re- 
stricted to using software on a sin- 
gle, predefined computer; instead, 
users can easily share software, 
thus freeing up software budgets 
for the purchase of new types of 
software, or for hardware products, 
such as workstations. $5000. 
Marketshare Inc, 21 Cochituate 
Rd, Wayland, MA 01778. 
INQUIRE DIRECT 


THEN 


paper collector? 


Integrated Circuit 


Do you still rely on bulky, cumbersome 

] catalogs, hard-to-use microform, andou- ===. = 
of-date datasheets when you need to find a new IC or caieeniin an 

old component? 


Are you wasting time trying to find the information you 
need rather than productively working on your projects? 


Does your office look like it’s inhabited by a compulsive 


Well, burn your catalogs, shred your datasheets, and 
donate your micro-media to your favorite museum! 


We've got great news for you. . . 


CAPS is a trademark of Reed Publishing, USA. 
Sun-3 isa trademark of Sun Microsystems, Inc. 


fine-pitch SM packages. — 


Die-Tech’s NEW Surface Mount Packages are de- 
‘signed to meet JEDEC solid state product outlines. 
These quality Surface Mount Packages offer you: high 
density, flexibility, increased electrical performance, 
high reliability and ease of assembly. 

In addition, both sides of the substrate can be used 
and protective bumpers offer safe handling prior to and 
during assembly. Packages are leaded and preformed 
for surface mounting. 

For additional information write or call: Die-Tech, 
Inc., 295 Sipe Road, York Haven, PA 17370. (717) 938- 
6771 © FAX (717) 938-6099. 


die : ae a 


Engineered productivity. 


2-audio inputs...software controlled...1-output. 
Anything you can sing, say or play the VP635 Audio 
Processor can record or playback...20Hz to 7kHz. 

Be creative. Mix inputs. Attenuate background music 

.mix with digitized voice...output either or both as 
full fidelity audio. For digital broadcasting, film editing, 
personal service terminals and other interactive video 
applications. 

Technically, 10-bit, 16K sampled audio inputs are 
compressed to 4-bits ADPCM digital data for hard disk 
recording on your PC/XT/AT/386 or compatible. 

Call 1-800-338-4231 (ex. CA) for VP635 facts...the 
digital audio board your PC can talk and sing about. 


ANTEX 
ELECTRONICS 


16100 S. Figueroa St. ¢e Gardena, CA 90248 * (213) 532-3092 ¢ FAX (213) 532-8509 
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Search and Selection 


Take a look at this! The clutter is gone. And you've got fast, easy 
m access to complete information on more than 425,000 ICs and 
semiconductors available from over 375 manufacturers worldwide. 


This is CAPS. It’s new. It’s different. And it will change the way you work. 


CAPS puts the information you 
select — including specific, complete 
datasheets — at your fingertips. Now J 
you can do comprehensive searches | 
and make important component 
decisions faster and easier than you 
ever imagined! 


To learn more, call toll-free: 
1-800-245-6696 


eA MN Ee Res 


275 Washington Street 
Newton, MA 02158-1630 
Telephone: 617-558-4960 
Facsimile: 617-969-6949 
Cer Aided Telex: 940573 


Product Selection 
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brighter. 


The difference is dramatic. 
Because Toshiba’s new single-layer 
M-ST LCD modules are 25% lighter 
and 15% thinner than double-layer 
panels. And their high-contrast and 
brightness make them easier to see. 

The M-ST LCD module from 
Toshiba. Lightweight, thin, easy to 
see. A new industry standard in 
monochrome LCD performance. 
All in all, quite a feather in our cap. 


@ Two sizes available: 640 X 400 dots (TLX-1501-C3M) 
and 640 X 480 dots (TLX-1551A-C3M) 


In ‘Touch with Tomorrow 


For further information: 


Toshiba America Electronic Components, Inc., Chicago Office: One Parkway North, Suite 500, Deerfield, IL 60015-2547 Tel: 312-945-1500 
Eastern Area Office: 25 Mail Road, 5th Floor, Burlington, MA 01803 Tel: 617-272-4352 Fax: 617-272-3089 
North Western Office: 1220 Midas Way, Sunnyvale, CA 94086 Tel: 408-737-9844 Fax: 408-737-9905 


CIRCLE NO 158 


RODUCT MAR 


This advertising is for new and current products. 


Please circle Reader Service number _ 
for additional information from manufacturers. 


68HCli 


PC-based emulator for 68HC11 


fo ae ee 


‘‘ The Best 8051 Emulator’’ 


NEW 


Source Level 
support for 
PL/M-51 
and C-51 


5 ft. cable 


See EEM 88/89 
Page D-1304 


PC based emulators for the 8051 family 


¢ PC plug-in or RS-232 box. »* 48 bit wide 16K deep 


e Pull-down menus with — —— usable (8051/51FA/52/31/32/44/152/451/452/535/552 + CMOS + more ... 
full window support, = ~ ; eval. cee e PC plug in boards or RS-232 box ¢ Program Performance analyzer 
combined with command- _ ation. Time stamping. * Pull-down menus combined with * Powerful Macros with IF-ELSE, REPEAT- 
driven User Interface. Two level trigger. Command-Driven User Interface. WHILE structures 
e Up to 3.3mHz real time 3 Symbolic and C Source Context sensitive help and e Source Level debug for PL/M-51 and C-51 
emulation. Level Debugging, includ- On-Screen Editing of data ¢ Symbolic debugging with in-line assembler 
¢ No intrusions to the ing in-line assembler se ee ee ee aon ane 
68HC11’s resources. and disassembler. _ © 128K emulation memory e Execution time counter 


© 48 bit wide, 16K deep trace buffer * Trace can be viewed during emulation! 
with loop counter ~ 


PRICES: 32K Emulator for 8031 $1790° 4K Trace $1495* 
CALL OR WRITE FOR FREE DEMO DISK! 
“US. only Ask about our demo VIDEO! 


51 E. Campbell Avenue 
noHau Campbell, CA 95008 
_ FAX (408) 378-7869 


CORPORATION (408) 866-1820 


PRICES: 64K Emulator and pod $2590* 
4K Trace $1995* 


CALL OR WRITE FOR FREE DEMO DISK! 
=" 51 E. Campbell Avenue | 
noHaU Campbell, CA 95008 
CORPORATION | (408) 306-1820 


“US only 
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“) 1755 Osgood St., N. Andover, MA 01845 
ee Orders 800 343-1455 - FAX 508 689-9484 
Inquiries 508 682-6936 
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DEVICE LEADER 


The PROM/PLD Programmer most recommended to buy: 
-ALLPRO™ now PC based or Stand-Alone 


POWER SUPPLIES HAVE GROWN — SMALLER 


nae = 3 = 


MODEL CPS264_ 
Very low profile 


SIZE: 4.70(W) x9.30(L) x 1.15(H) open frame 
INPUT: 95-135VAC and 190-260VAC automatic ranging, 47-400Hz 
OUTPUT: DC +5V @30A, —5V @1A, +12V @8A and —12V @1A, Total 
265W maximum 

LINE REGULATION: 0.1% (2A min load current is recommended on 


r BASIC, | 
e Additional por page for ASSEMBLY, C, Pascal and FORTRAN - $50. 

- @ IRQ (1-6). DMA channel 1 or 2. Up to 4 boards per computer. ; 

e Compatible with most IEEE-488 Software packages for IBM-PC (e.g. ASYS- 

TANT-GPIB, Lotus Measure). Compatible with NI’s GP 


P 


+5V) 

LOAD REGULATION: 0.2% on +5V, +5% on other outputs (10% to 
full load) : 
OVERLOAD PROTECTION: Current fold back mode, self recovery 
RIPPLE AND NOISE: 50mV P-P maximum @20MHZ band width 


ALLPRO is the only true pin driven system that 
has performed flawlessly over a range of 1800 
devices. Recommended by IC manufacturers as 


Ew be bi & & os : . : : : . 
— my pemrgpsn EFFICIENCY: 85% typical @ 1/2 to full power : the most flexible and wells rted product, it 
ete por ofan Pascal FORTRAN, Assembly avalable = $45 (a) OPERATING TEMPERATURE: Case and ambient 55°C max. Above Re eae ee 


now can be offered fully integrated with the most 
popular PLD design software: CUPL™ Suc- 
cessful design projects mean having the most 
successful design tools. Get an ALLPRO demon- 
Strated to you today! : 


LOGICAL pDeEVicEs, INC. 


1201 NW 65th Place, Fort Lauderdale, Florida 33309 
619-271-9595 (305) 974-0967, Toll Free (800) EEI-PROM, Telex 383142 
"TEL: (408)730-5511_ FAX: (408)730-5521 FAX 619-566-9595 © 1988 Logical Devices, Inc. 


CIRCLENO328. | CIRCLE NO 329 _ pe ee CIRCLE NO 330 
To advertise in Product Mart, call Joanne Dorian, 212/463-6415 


e Powerful menu-driven BUS ANALYZER runs in the background while 488 
programs or commands are executed; Features Program Stepping, Break 
points, real time bus data capture (4K buffer), instant screen toggling. 

- @ Complete Controller / Talker / Listener capability. Based on TI’s TMS-9914. 
0 based ati i CITA) - $445. 


50°C, use 15CFM min cooling air 
STORAGE TEMPERATURE: —40 to +85°C 
GENERAL: All the heat generating active components are mounted on — 
the base of power supply chassis for bestheat transfer. 
All the magnetic components are made of torroid core to minimize 
radiation 
AC input voltage selection is automatic 
200KHZ switching frequency PWM control 


7090 Miramar Road, Suite B 
San Diego, CA 92121 


Input Channels; 12-14 bit Resolution; Conver- _ 
+0.5V to +10V. oe pacer. 
compatible. 


BEF SETTLE RS AF 
. Dhiba te fC234G Lag 
Eb = akan 


355 West Olive Ave, Sunnyvale, CA 94086 
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Truly, 

Affordable f 
En d-t o-En d Not ‘Copy Protected!! 
Package 


DC/CAD IV"- Level 1 


Design Computation revolutionizes CAD industry with new 
low-priced DC/ IV - Level 1 with no copy protection! _ 
Ideal for Surface Mount work, package enables iat 
layout and autorouting of PCBs by eee 
e@ High Capacity Schematic Capture 
@ Multi-strategy Autoplacer | 2 
@ Gridless "1-mil" Parts Placement and raeroie 
@ Interactive Routing with Diagonal Turbo Hugger _ 
@ Gridless, Diagonal RipUp/Retry Autorouter © 
e@ Thorough Annotating Design Rule eae = 


e Full 2-way GERBER support — 

e Full 2-way DXF support — 

Several high performance packages available. pe ry 
POP 


MBDESIGN ee 


Route 33 Sherman Square, Farmingdale, N] 07727 


(201) 938-6661 FAX: (201) 938-6662 Telex: 510 601 8352 
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DATA 1/0 PROGRAMMERS: 
GREAT, H/W FLEXIBLE. 


SAILOR PROGRAMMERS: 
GREAT, S/W FLEXIBLE. 

Find out why. Please call for a free demo disk. 
Sailors support: * 7ns PALs * 12ns GALs 


* 2-MEG EPROMs * PROMs * EEPROMs 
* EP900 * EP1800 * 8751 and many more 


1-800-627-2456 
FAX 408-736-2503 
Advin Systems Inc. 


es 
Data 1/0: trade mark of Data I/O Corp. * Sailor: trade mark of Advin Systems Inc. 
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Free MSDOS & Mac 
Software Catalog for 


AC/DC Circuit Analysis @ Active ah Pascive 2 


Filter Design @ Screen/Printer & Pen Plotter 
Graphics for Engineers @ LaPlace Transfer 
Function/FFT Analysis e Logic Simulation e 
Root Locus Analysis e CAD/CAE e Digital 
and Analog Signal Processing e Curve 
Fitting @ Statistics e Thermal Analysis e 


Math e Microstrip Design and Analysis e | 


Data Acquisition e VISA & M/C Accepted 


BV 
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@Z COMPUTATION cat TODAY. . 


Electronic Engineers 


~ Models 30A8, o5A17 act 20420 are ultra small high 


Engineering 
Professional ‘Software 


2023 Chicago Ave., Stuite 8-13 @ Riverside,CA 92507 | 
| Tel: (714) 781-0252 @ USA. @ TELEX: 6503089864 | 


$495 


Attention AutoCAD® Users: 
Unleash your hidden power with 


AutoPCB” 


Call Cadisys at (408) 732-1832 
624 E. Evelyn Avenue, Sunnyvale, CA 94086 


CIRCLE NO 332 


C for the 8051 
Compare: 


Benchmark Results —Sample program: 
Eratosthenese sieve Program from BYTE (1/83), 
expanded with I/O and interrupt handling. 


Archimedes 
1CC51 MCC51 FRANKLIN 
v2.20A v1.2 C51 v2.1 


12sec ~ 


Compilation time 


Linkage time 29 sec 
Execution time | 17.45 sec 
Total code size | 5378 bytes 
Sieve module 736 


size 


Call now for your free DEMO disk. 


€% FRANKLIN 


SOFTWARE, INC. 
888 Saratoga Ave. #2 e San Jose, CA 95129 
(408) 296-8051 * FAX (408) 296-8061 


_ CIRCLE NO 335 
PWM SERVO AMPLIFIER 


performance PWM Servo Amplifiers. Operating effi- 


_Ciency is over 97%. Switching frequency is 33KHZ. All 


models are fully protected against over-voltage, over- 
current, over-heating and shorts between motor leads 
and motor and power leads. Adjustable current limit. 

Four quadrant operation. Maximum peak output power 
for model 30A8 is +80V @ +30A, model 25A17 is 
+170V @ £25A and model 20A20 is +200V @ 


- $20A. 


Advanced Motion Controls 
15921 Haynes St., Van Nuys, CA 91406 
818-989-4480 FAX 818-786-5762 


CIRCLE NO 338 


- STDANALOGIVOCARDS 


Up to 16 snaiie ie inputs bind 8 analod outputs 
w/ 12 bit resolution on one card. Throughput | 


~ rates from 3 kHz to 59 kHz. TTL or CMOS. 


Convert on demand or intelligent operation | 


~ w/on-board micro w/ FIFO /O bufferand many 


preprogrammed modes. Or program it your- 
self w/ 96K bytes on-board memory. Intelligent : 
slave or standalone operation w/ serial port. © 


‘ Input filters, prog. gain amp. sample- hold. 


ROBOTROL CORP. | 
~ 925 W. San Martin Ave., San. Martin, Bo 95046 
Dou 683- 2000 


CIRCLE NO 333 


CONNECTION WITHOUT DETECTION 


INVISICON® Controlled Impedance 
Connectors preserve transmission 
signal quality in very high speed/high 
density digital applications. Low 
dielectric constant flex circuit has 
contacts on 10-25 mil pitch. Standard 
51-contact part available. Rogers 
Corp., One Tech. Dr., Rogers, CT 
06263 203/774-9605 


CIRCLENO 336 
SuperCAD™ — 


Schematic entry a 
Software => 

for the IBM PC & 7 
Compatibles | a 
ONLY oe 


COMPLETE PACKAGE a | 
* Easy-to-use schematic entry program for circuit diagrams, = = 
visible on-screen and pulldown menus ee Se 
* Supports popular graphic standards, mouse and printers 2 : 2 = 
* Powerful editing and drawing commands i 
* Extensive digital, analog and discrete part libraries Be es 
* In-depth, readable instruction manual has many oe and 2 tb 
illustrations ee 
* Software includes part building, and netlisting a 
A compatible P.C. board layout software ($99) and routing 
software ($89) available 


Write or call for demo disk: S N I / : : 


ORDERS/INFORMATION: _ = : 
Send check or money orders to: soe 
Mental Automation, Inc., Dept. S-9, 5415 136th Place s. E, a 
Bellevue, WA 98006 or call (206) 641-2141 — : 
Visa/MasterCard orders accepted! 
Dealer inquiries welcomed. 
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REAL-TIME 
MULTI-TASKING 
KERNEL 


for protected mode 80386 


No royalties @ Intertask messages 

C language support Message exchanges 
Preemptive scheduler @ Dynamic operations 
Time slicing available — task create/delete 
Configuration Builder — task priorities 

List Manager — memory allocation 
20 us task switch Event Manager 

at 16 MHz (no waits) Semaphore Manager 


Source Code Included 


Manual! only $75 US 

Manual only asec us, KADAK Products Ltd. 

206 - 1847 W. Broadway 

Vancouver, B.C., Canada 

V6J 1Y5 

Also available for 8086, 80286, ak Telephone: (604) 734-2796 
8080, 280, 68000. Fax: (604) 734-8114 


(shipping/handling extra) 


CIRCLE NO 340 


INCANDESCENTI(ITIS)? 


OUR BASED LED’S / 
Ce UCN Cer’, 

Directly Replaces lamp #327/387, 714, 6839, 7387, 755, 
47,85, 1835, 24E, 120MB, 120 PSB & Hundreds More. 10 
to 20 yrs. Life at Fraction of Power. No Shock/Vibration 


Failures. Multichips, Clusters, BiPolars, BiColors. Choice of 7 
Colors. 


o™ Put More 
LED I AP a fe LIFE in 

Your LIGHT 

LEDTRONICS, INC. TEL: 213-676-7996 


FAX: 213-676-0108 TLX: 494-5454 
4009 Pacific Coast Hwy., Torrance, CA 90505 


Eaton 


new rocker switches. 
They’re a snap. 

The new Series 8090 Intermediate Rocker Switches 
easily snap into industry standard 22mm x 30mm 
panel cut-out. Optional sub-panel mounting housing 
available. U.L. recognized, C.S.A. Certified, and VDE 
approved. Rocker or paddle actuators. Wide range of 
actuator and bezel colors. Quick connect terminals 
are .250" wide and tin-plated for easy soldering. Single 
or double-pole, single throw. Economically priced at 
$0.91 in 1,000-piece lots. 

Eaton Corporation, Aerospace & Commercial Controls 
Division, 4201 N. 27th St., Milwaukee, WI 53216. 


E-T-N 


CIRCLE NO 346 


INDUSTRIAL CONTROL - DATA ACQUISITION 
for IBM PC/XT/ATs, 386 ATs 


3 at 


e Low Cost A/D-D/A Card (Only $99) 
e 12-bit & 16-bit A/D, D/A, A/D-D/A Cards, uses high quality 
BURR-BROWN, ANALOG DEVICES chips 


e 8255 Industrial Contro! ($95) 
e [EEE 488/GPIB Call 
e RS-422 boards Call 
e 4-Serial 1-Parallel Multi-\/O Card ($195) 


 Diagnostic/Utility Software, Technical Manual, Sample 
ASSEMBLER/BASIC programs included 


CALL TODAY FOR FREE PRODUCT CATALOG 
OEM/Reseller/Dealer Enquiries welcome 


SINGULAR TECHNOLOGY CORPORATION 
2115 W. Crescent Ave., Suite 221, Anaheim, CA 92801 
Phone: (714) 491-1088 FAX: (714) 491-3517 


CIRCLE NO 341 


RMaernching strument Knots Dy BUCKIEVIE 


FREE 26 Page CATALOG with all 
styles and designs of matching 
instrument knobs illustrated. 
Fax us your specs—we will 
Fax you a quote...immediately! 


555 Marion Road 
Columbus, OH 43207 
Fax: 614/445-8224 Phone: 614/445-8433 


CIRCLE NO 344 


-TEEE-488 


488 (GP-IB, HP-IB) control for your PC/XT/AT 


Control instruments, plotters, and printers. 
Supports BASIC, C, FORTRAN, and Pascal. 
Fast and easy to use. High-speed DMA. 
Software library included so you spend 

less time programming. 

Thousands sold. Risk free guarantee. 
Hardware and software - $395. 


Product literature 1-800-234-4CEC 
Technical assistance 617-273-1818 


CeC Capital Equipment Corp. 
Burlington, MA. 01803 


CIRCLE NO 347 


INTELLIGENT 
ACQUISITION & CONTROL 
COMPUTER 


The SBS—250 handles complex control and data 
acquisition problems with a single card. Its small size 
and ease of integration are ideal for embedded systems. 
Use your PC to develop the software. System includes 
CAMBASIC™, a fast, industrial compiler. Write your 
program and save it to on—card EPROM or EEPROM 
programmer. Programs autorun on powerup. CAMBASIC 
supports all the hardware features including interrupts: 

e 4analog input channels _e 32 parallel I/O lines 

with 12-bit resolution e 2 RS—232C serial ports 

e keypad input e sound and PWM outputs 

e real time clock e 9 counters and 8 timers 

e networking option 
Drives Opto 22 
module racks. 4.5" x 
6.5". 5V only CMOS 
circuitry. Other 
models available. Call 
303—430—1500 for 
complete catalog. Unit 
price is $395. 


OCTAGON SYSTEMS 6510 W. 91st Ave. 
CORPORATION Westminster, CO 80030 


CIRCLE NO 342 


ONLY 
$325.00 


THE 


VVM 


DRAGGING A SCOPE MEASURING VIDEO WITH 
ALL OVER DIGITAL ACCURACY 


_ * HAND HELD + 
DIGITAL VIDEO VOLTMETER 


Measures sync, peak white, & composite video 
amplitude. 

Measures in volts peak-to-peak & I.R.E. units. 
Measures with digital accuracy, 1% + 1 count. 
Hand-held, battery-operated with automatic 
shut-off. 

Easy reading 3 digit, 2’ LCD display. 

Connect and measure, no set-up or calibration. 
Tilt-up stand, BNC connectors. 

Optional rechargeable battery pack. 

Tests NTSC or PAL signals. 

Bridging loop-through or terminated measurement. 
Read video levels in full daylight. 

No guesswork or interpretation. 


(714) 979-3355 FM SYSTEMS, INC. FAX 


(800) 235-6960 3877 S. Main Street (714) 979-0913 
Santa Ana, CA 92707 


CIRCLE NO 345 


These top-quality 19" rack-moun 
are made of heavy gauge aluminum and/or 
steel. The front brushed aluminum panel 
is anodized in black or clear. Dimensions 
are 1 to 6 rack unit height by 8", 10", 
12", 14" and 20" depth. Most orders will 
be shipped within 24 hours. Custom made 
enclosures are available upon request. 


ANG 16 NORTH THIRD STREET 
HARRISON, NJ 07029 


TEL: (201) 484-1115 FAX: (201) 484-0530 
CIRCLE NO 348 
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FIX/PGA/LCC/TEST ADAPTOR 


MANY NEW PARTS 
VLSI prototype adaptors allow prototyping of devices from 
24 pin (VRAM ZIP), Shrink DIP, to 256 pin SPARC, PLCC, 
LCC, SLAMPAK, and FLATPAK. Annotated test adaptors for 
680X0, 80X86. Stacking memory modules for up to 16 
MBYTE DRAM SIMMS. FIX-80386 to fix errata 21 problem in 
386 PC's (causes lockup). All gold Machined pins/ most 
wirewrap panel patterns. Customs - quick turnaround. 
IRONWOOD ELECTRONICS, INC. 

PQ. BOX 21-151 
ST. PAUL, MN 55121 

(612) 431-7025 


CIRCLE NO 349 


New EPROM Programmer 
At $495, Wintek’s Universal EPROM Programmer is a low- 
cost and versatile tool for programming most industry- 
standard EPROMs (2716-27256). Since it can operate with an 
IBM PC, as well as stand-alone, the Programmer is ideal for 
use with PC-based microcomputer development software. 
Credit cards are welcome. 

Wintek Corporation 
1801 South St., Lafayette, IN 47904 
(800) 742-6809 or (317) 742-8428 


CIRCLE NO 350 


INTEGRATION 


Obtain complete 
cradle-to-grave 
performance from 

your personal computer 
CAD system when perform- 
ing electronic packaging 
design. From schematic capture 


Mainframe PCB layout features for 
your PC...+ FREE, ongoing, 1-800 
Support... + our 30 Day Money Back 
Guarantee! _ 


ompletion autorouting capabilities, it’s 
ere. Now you have one more reason you 


Sales Hotline today to receive a free Integrated 
aluation Package for the PADS-SUPERSTATION. 


Call Your Local Authorized Dealer 


eae In MA: (508) 486-8929 
Littleton, MA 01460 Outside MA: (800) 255-7814 


CIRCLE NO 753 


FREE DEMO KIT eS 
1-800-553-9119 O riON 


CIRCLE NO 752 


MICROTRACKER 


AAR AAR 


New AFDPLUS 
Advanced Active Filter Design Software 


4 careers -> ieft- 188.588 right: 18.008 k differences 9.985 its 
¥ cursors -> upper= 5.808 lower=-£18. 888 difference: 115.088 a 
5.008 


The MicroTracker™ can significantly reduce the 
cost of your next real-time product development 


188.688 Frequency (tz) 


z 5 3. 
project. Advanced features speed software devel- Command: Draw, futoscale, Set-up, Original, Recalc, Grid, Mark, Neu, Print,Exit ¢ 
opment and enhance quality assurance. ° Fully Interactive © Menu Driven 
a ar ae Trace M @ Instruction Disassembly ¢ On Screen Design e Automated Installation 

or race Memory nstru . = ; : 
m Interval Timer for 280, 8085, 6502, & Evaluation ¢ Schematic Display & Print 


¢ On Screen Editing 

Introductory price $850.00 (price effective through 08/15/89) 
Call for your FREE DEMO DISK (303)-499-7566 or to order 

AFDPLUS send check or purchase order to 


@ Performance Analysis 6802, 6809, 

@ RS-232 Interface 8031/8051, 80188/80186, 
@ IBM PC Software 

@ Symbolic Disassembly 

@ Low Cost from $1295. Call for Free Brochure 


LOGICAL 52 W. EENDEROON RD. RLM Research 
COLUMBUS, P.O. Box 3630 a 
MERE ADVANCES (614) 267-4405 Boulder CO 80307-3630 ® 


CIRCLE NO 755 CIRCLE NO 756 


The HV1000 Pulser 


Dimensions: 8.32” L x 4.22" W x 1.72” D 
The HV1000 is designed for lab experiments, Calibration, 


component testing and other applications that require 
very fast and clean high speed pulses. 


FEATURES 8 Fast Rise Time # High Power 
® Voltage or Current Source 
# Positive or Negative Polarities 


SPECIFICATIONS (Measurements into 509) 
® Pulse Width: 75ns to 10us 
® Rise Time: 6ns 900V (10-90%) 
® Peak Power: 17kW 
® PRF: Single shot to 1 MHz 


Directed Energy, Inc. 
2301 Research Blvd., Ste. 101 
Fort Collins, Colorado 80526 
303/493-1901 FAX 303/493-1903 
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Communicate 
Weekly 


to the electronics 
OEM through 
EDN's Magazine 
and News Editions 
Product Mart 
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Sao a 


LCD WINDOWS CONTROLLER 


The CY325 supports LCDs up to 128x240 pixels 
(16x40 char) with easy-to-use high-level commands 
and Parallel or Serial interface to host computer. The 
256 built-in windows (or make your Own) support 
window-relative text, graphics, plotting, bargraphs, 
waveforms, scroll/wrap/clip, etc. Read from an A/D 
and Write into Window! Separate text and graphic 
planes can be written or erased in any window. Eight 
pins support a variety of functions (soft-keys, waveforms) 
or can be used for GP I/O. Icons or special fonts can be 
user defined. Giant character mode, etc. Save months 
of design time with the CY325. $75 CMOS $20/1000s. 


Cybernetic Micro Systems Inc. 


P.O. Box 3000 +* San Gregorio, CA 94074 +» USA 
Phone: (415) 726-3000 . Telex: 910-350-5842 
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RO-40 PC-Based 
| Device Programmer 


DTYPE _ 
ees CABLE 
SOFTWARES AVAILABLE FOR 


ULAR DEVICE PROGRAMMING 
or CMOS EEPROM:2816, 17A, 64A, 256A... 


2x 8 to 4096 x 8 Bipolar PROM MMI, NS, | 


AMD, Motorola, Harris, on MPU 8748: 


2 This val 113” x 5”, ne reek ju module is de- 
signed to mount to your application specific interface 
~ board for minimum cost, no-snag development. Onboard 
_ resources include: watchdog timer, dual UART with 


| Rs-232 and RS-485, 8088 4, 64K ROM space and 32K J 


|| RAMspace. Fully integrated high level language de- 

28 velopment environment (Basic, C, Forth). We specialize 

gin — applications, both hardware and software. 

5 VESTA TECHNOLOGY 

a 7100 W. 44th Ave., Suite 101, Wheat Ridge, CO 80033 
2 ld 422-8088, FAX 422- 9800, BBS 278-0364 


_ CIRCLE NO 761 
ECONOMICAL MINIATURE GEARHEAD 


Sample quantities of a new series of economical precision 
gearheads are now available for immediate delivery. Micro 
Mo brand 16-22mm diameter gearheads will fit System 
Faulhaber brand as well as many competitive motors. Sinter- 
ed and ball bearing versions are available in ratios from 9:1 
to 5,752:1 with efficiencies of up to 81%. Such products are 
ideal for OA, instrumentation, pumps and monitoring de- 
vices, and precision modeling. 


Micro Mo ine 


742 2nd Avenue South, St. Petersburg, Florida 33701 USA 
Phone: 813/822-2529 / Telex: 807-982 


CIRCLE NO 764 


DN July 20, 1989 


Modular 
I/O board 


Single-slot Qua Tech PXB-721 
for PC-AT has 72 digital I/O 
lines. Connect three choices of 
data acquisition modules. 
Supports Labtech Notebook™ 


For order info, call: 


1-800-553-1170 


s G2 QUA TECH 


QUA TECH, INC. 
478 E. Exchange Street 
Akron, OH 44304 


Labtech Notebook is a trademark 
of Laboratories Technologies Corp. 


CIRCLE NO 759 


STOP NOISE IN PGA, LCC PACKAGES 


MICRO/Q 3000 decoupling capacitors stop 
low-inductance, high-frequency noise 

for PGA, LCC packages on complex board 
layouts. Fit them neatly under PGA or 

LCC sockets, use no extra board space. 
Choose from many pinout configurations. 
Rogers Corp., 2400 S. Roosevelt St., 
Tempe, AZ 85282. 602/967-0624. 


CIRCLE NO 762 


100% STD-AT COMPATIBLE 


~ The STD-AT from WinSystems is the first 100% AT compati- — 
ble computer system on the STD-Bus. The 80286 CPU will 

operate up to 20MHz and supports the Phoenix BIOS. De- 

_ signed for industrial applications, it requires little space and 


provides compact, rugged packaging. A wide range of in- 


dustrial 1/0 is offered including networking, disk storage, 


video graphics, A/D, D/A, digital 1/0, serial 1/0, and more. 


WinSystems, Inc. 
P.O. Box 121361 | 
Arlington, TX 76012 
(817) 274-7553 _ 
CIRCLE NO 765 


2-1000B 
UNIVERSAL 
PROGRAMMER 


l™@ PROGRAM THOUSANDS OF DIFFERENT 
DEVICES 

lH NO PERSONALITY MODULES REQUIRED 

™@ DESIGNED FOR EASE OF OPERATION 

l™ STAND ALONE AND MS-DOS DRIVEN 

l@ SELF CALIBRATING 

@ QUICK FLIP LCC AND SMT ADAPTERS 


AMERICAS BEST PROGRAMMERS 


SUNRISE ELECTRONICS, INC. 


524 South Vermont Avenue, Glendora, California 91740 


(818) 914-1926 
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Pee 
ameco — 


Saas PROMs, EPROMs, EEPROMs 
— PALs, GALs, RALs, PLDs and PEE 
JE680 Features: s 
* Stand-alone or ‘computer controlled mo 
- MS-DOS menu-driven software (include 
+ Parallel and RS232C interface ports © 
«Auto-Sense™ of IC insertion =~ 
| + Supports/translates between 18 data formats. 
* Full functional test on logic devices | 
* Over 400 IC definitions in ROM - no persi li 
modules needed a 
- JEDEC standard supported, accepting input. 2 


from virtually all major software packages) oe 


* One-Year Warranty 2 
Listing of over 400 programmable devices q 
and 74-page catalog available upon tequen! 


JE680 Universal IC Pro rammer iT 


Jameco Electronics + 1355 Shoreway Road, Belmont CA one 
* Phone (415) 592-8097 » FAX (415) 592-2503 _ 
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Analog Circuit Simulation 


IsSpice/286 Breaks the Dos Barrie ) 


Run Unlimited 
Size Simulations 
onYourPC ~~ 
IsSpice/286 $210,a 
complete Spice pro- — 
gram that runs on— 
80286 based PC's _ 
in extended mem- 

” ory. Circuit size is 
only limited by the amount of extended memory. Si 
lates over 700 components per megabyte of RAM 
IsSpice/386 $386, The fastest PC based Spice prog 

~ 1000 components per megabyte of extended RAI 
IsSpice $95, Runs on any PC . AC, DC, and Transi 


Special Graphics Turn Your PCintoa Worksta 


SpiceNet $295, Schematic editor for any S$ 
simulator. Generates a complete Spice netlist. 

IntuScope $250, Graphics post processor . 

performs all the functions of a digital oscilloscope 

PreSpice $200, Extensive model libraries, Monte C 

analysis and parameters sweeping. a 

z= P.O. Box 6607 (213) 833-0 

San Pedro, CA 30 Day Mon 

int fusoft 90734-6607 Back Guara 
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CDC/IMPRIMIS’ 


HIGH PERFORMANCE DRIVES (ai ii ay . g — 


E/EPROM & : 


LAN KITS for PC’s, Sun Work Stations & Dec ponnuer _ 
106MB 5%” = 18ms 40,000MTBF $995 


182MB 5%” —‘16.5ms 40,000MTBF $1195 fF. OMPILER — 
228MB_—«5%4" —18ms_—=—40,000MTBF_ «$1595 | Ss 3 IVE | “ 1 | 


383MB 5%” 14.5ms  40,000MTBF $2145 


385MB_ 5%" 10.7ms__40,000MTBF__—Call, | a oe 
1.2GB 5%"  16.5ms 40,000MTBF Cal ft i 
1.154GB 8” 16ms 50,000MTBF = Call — 

1.123GB 8” 16ms_ —-50,000MTBF_ = Call Ss | 

Ci Complete LAN KITS, CD ROM NETS, WORM NETS, 


ERASABLE OPTICAL DRIVES. Custom ‘configurations. 1 
available. 


CJ High performance drives from Maxtor, Priam and other a] 
reputed manufacturers available. 2 


OC Let us configure and custom package storage to your | 1 
specifications. Call us today for a fast AUOTEION: a 


* Call I today f fora FREE technical bulletin — a 
MICRO COMPUTER CONTROL 
PO. Box 275 — Hopewell, NJ 08525 USA | 


QWe accept International orders. ae Saran oS = pet . 8B . 
qusoossr | | 751 | | (tat teeing 
EDI FAX: ey 530- 0815 . — eee 713/461 430 
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IBM COMPATIBLE RS232/488 “at 
32 x 514" FLOPPY DATA STORAGE 2 
& TRANSFER SYSTEM | — 


CIRCLENO769, st” 
oe 'N STABLE 2 


Ce cae 


SUnanaanaegae 


3"X 5" Single B aye mput 
ae Basedons0Cs3e 


ee 
< 
| 
e 
. 
e 
a 
° 
; ee 
=. 
6 
e 


Information Transfer to/from Won IBM Compatible systems tofrom : © 8051 type architecture 

IBM & Compatibles: (Over RS-232 or 488 Interface). ; ste: bel cates 

e Reads & Writes MS DOS Disks @ 40DigitalVOLines = 

e RS-232/488 1/0 - - Two S292 Serial Ports 2 _~—=—me _ 

© Rugged Portable Package/battery option © = &-bit A/D w/8 multiplexed inputs: RO2800 (TM) PWBL lak hone 

° MS DOS Driver for ‘‘Plug & Run” RS- 232 * 5X4 Keypad Encoder O(T ) aminates from Rogers. 
External Operation . Anes pu ontines's Circuits Low effective dielectric constant 

e Baud Rate 110 to 38.4K Baud oe ‘Expansion Pigs 5 . (2.8) i improves electrical performances 

¢ 360K/720K RAM Cartridge Option — ; Qiipoard +5 V regulation in high density, very high speed 


e Price $895 in Singles-OEM Qtys.$495. 
28 other systems with storage from 100K to 42 megabytes. 


ANALOG & DIGITAL PERIPHERALS, INC. ee 

251 South Mulberry St., Troy, Ohio 45373 
ADP Ii P.O. Box 499 TWX 810/450-2685 = | 
ERLE : 


513/339-2241 _ FAX 513/339-0070 


digital systems. Coefficient of 

thermal expansion, matched to copper 
improves plated thru-hole reliability 
and dimensional stability. Rogers 
Corp., Rogers, CT 06263 203/774-9605 
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Optional Real Time Clock _ 
GPot Price: $275 qty 1 - OEM pricing avaliable, 
TRI-L DATA SYSTEMS, INC, 
524 Cooke Street, 2nd Floor 


Honolulu, Hawaii, USA 96813-5236 
Tel. No. (008) 545-3415/FAX (808) 545-3607 ee 


| __CIRCLE NO 77 : 
‘MAXIMIZE SYSTEMS 
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Optimize Filter Response | | — i mae 
PERFORMANCE WITH FLEXIBLE LE. 
to Fit Your Design Target ZENDEX ZBX-MODULES 7 2 parallel 


with COMTRAN*- PC [eee 2 serial, 1 board 
e Designs filters with custom-shaped responses 
e Magnitude, Phase, Zin, Zout, or combinations 
e Fits any precision response using available 

Capacitor values (by recalculating resistors) 
e Derives equivalent circuit from measured data 
¢ Cuts opamp count in half (4 poles per opamp) 
FAST — Less than 1 second per point typical 


Requires AT compatible w/HP 82300B BASIC Language 
Processor card w/1 MB RAM, & HP 9122 floppy drive. 
This card adds HP Rocky Mountain BASIC, w/ HP-IB - 
interface, to your PC. Lets your PC run HP 200/300 BASIC 
software. COMTRAN previously ranonly eed computers. 


canned ost/efficient and compatible ZBX 
1/O, SCSI and general purpose modules to 
youriSBX connectors. _— 


For a FREE full-line catalog ‘call 1 -800- 4MB-2DAY. 
(In California ay 1- mig 828 -3000) 


13 ants selectable’ 7 
For order ve eae 


1-800-553-1170 _ 


D integrated Software a 


A Division of Jensen Transformers, Inc. = 
10735 BURBANK BOULEVARD, N. HOLLYWOOD, CA 91601 - 
FAX (818) 763-4574 ¢ PHONE (213) 876-0059 
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87C51 PROGRAMMER $125. 


Logical Systems brings you support for the Intel 87C51. 
The UPA87C51 programs this popular microcontroller on 
general purpose programmers that support the 2732A. With 
the UPA87C51 you can program the 8751 and 87C51 security 
bits and the 87C51 encryption array. Logical Systems , help- 
ing you get the most out of your programming equipment 
with our growing line of adapters. OEM inquiries welcome. 


ADAPTER PROGRAMS PRICE 
UPA8751 C8751, 8751H, AMD8753H, 8744 $ 95.00 
UPA87C51 C8751, 8751H, AMD8753H, 8744 125.00 
87C51, 87C51FA 
UPA63701V Hitachi HD63701VO 65.00 
UPA451N Signetics SC87C451 (64 pin DIP) 125.00 
UPA63701X Hitachi HD63701X0 (64 pin shrink dip) 
-L Low insertion force socket 95.00 
-Z Textool ZIF socket 149.00 
UPA63701Y Hitachi HD63701Y0 (64 pin shrink dip) 
-L_ Low insertion force socket 95.00 
-Z Textool ZIF socket 149.00 
UPA63705V Hitachi HD63705VO 65.00 


CALL (315) 478-0722 or FAX (315) 475-8460 


LOGICAL SYSTEMS CORPORATION 
P.O. Box 6184, Syracuse NY 13217-6184 USA , TLX 6715617 LOGS 
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smARTWORK® PCB Software. In a fraction of the time hand 
taping requires, you can create double-sided printed-circuit 
boards with smARTWORK and your IBM PC. The program’s 
features include continual design-rule checking, automatic 
pad shaving, a silkscreen, and text for all three layers. 
smARTWORK with autorouting is $895 (without, $495) and 
comes with a 30-day money-back guarantee. Credit cards ac- 
cepted. Write or call 


Wintek Corporation 
1801 South Street, Lafayette, IN 47904 
(800) 742-6809 or (317) 742-8428 
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E(E)PROM, MEMORY CARD $345 2 $595 
& MICRO PROGRAMMER | 


e All 24/28/32 pin EProms/EEProms to 4 MBit (upgr. to 32MB). 
e Flash Eproms; Micros: $741,-2,-8,-8H,-9,-9H,-51,-C51,-52,-55 ... 
e Memory Cards: Seiko/Epson, Mitsubishi, GI. Modular design. 
e Stand-alone E(E)Prom & Memory Card Duplication / Verify. 

e User friendly menu - driven driver for IBM-PC & Macintosh. 
e Built-in Eraser/Timer option ($50). Gang-Module ready. 

e Full 1 year warranty. Direct technical support. Dedicated BBS. 


INTELLIGENT PROM EMULATOR $395 


© 2716 thru 27512 (2k to 64k bytes). Binary/Hex/Intel/Motorola. 

e Intelligent features include: Reset Output, Address Compare, 

e Address Snapshot, Trigger Input, Program Editing capabilities. 

e FAST data loading via parallel port (64k bytes in less than10sec). 
MC/VISA/AMEX Call today for datasheets! 


B&C MICROSYSTEMS INC. 
355 WEST OLIVE AVE. SUNNYVALE, CA 94086 
TEL: (408)730-5511 FAX: (408) 730-5521 
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BUY A DATA 1/0 
29B PROGRAMMING SYSTEM 
FOR ONLY $159° A MONTH! 


If you are budget limited, but need 
29B programming reliability, call 
today for information on Data I/O's 
leasing alternative through U.S. 
Instrument Rentals. 


Call Data |/O at 1-800-247-5700, 


Ext. 531 
or U.S.|.R. at 1-800-USIR-123 


*Based on a $5,565 
system price with a 


4-year lease-to-own. : 
Corporation 


Easy Emulator Pods & Adapters 


@ Plug your PLCC and LCC packages into your PC board in 
minutes, with these easy-to-use adapters. 

e Emulator/logic analyzer users: Adapt-a-Pod™ converts 
one package type to another (LCC, PLCC, PGA, and DIPs). 

e Emulator pods and adapters are available in all standard 
pin counts, with ribbon or ribbon cable headers. 

e Custom engineering services and do-it-yourself emulator 
pod converters. Free catalog. 


Emulation Technology, Inc. 
2368-B Walsh Ave. Santa Clara, CA 95051 
Phone: 408-982-0660 FAX: 408-982-0664 
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ee See WRITE OR CALL FOR SAMPLE 
UL BOF BL, COMPUTER AIDED Low Cost Tempilabel° Temperature Monitor. 
f2\uLY PCBDESIGN 
: Tempilabel’ "wofox" 


38 C 43 C 49C 54C 


8€ 00l-Vb ON 


100 F 110 F 120 F 130 F 
CENTERS TURN BLACK AT RATING SHOWN 


So Plaintieid NJ USA 


TEMPILABEL 8MA-1 40/60 
ff 66°c «71°C «77°C:« 82°C: BBC 93°C BC 


Cooouogao 


140°F 150°F 160°F 170°F 180°F 190°F 200°F 210°F 


How to put alow cost 
temperature gauge 
on everything. 


Label’s center spot turns black when surface to which 
a Curved traces it is affixed reaches specified temperature. Single- or 
a Real-Time Design Rule Check multi-spot labels with pre-determined increment of 
2TH ; ratings: 100°F (38°C) to 600°F (316°C). 1% accuracy 

: guaranteed. 1 thru 8 ratings on each monitor with 
various increments. Self-adhesive, removable. 
TEMPIL DIVISION, Big Three Industries, Inc. 
2901 Hamilton Bivd., South Plainfield, NJ 07080 
Phone: (201) 757-8300 Telex: 138662 


a FulSMT suppot 
a 32 layer support with blind and buned vias 


e Autoroute by window, component, or net 
a Backannotation to OrCAD, DASH, Schema, ViewLogic 
coc == = 
A \ ii {2 USA/Canada: NocCross G2_ USA © tel (404) 242-0125/fax 6382 
TECHNOLOGY Europe: Naarden Holland @ sel (+31) 2159-44424/fax 43345 


= ASK FOR YOUR FREE DEMO DISK . 
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DC/DC CONVERTERS 
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g~~ ™ Telecom Design! 


M-991 generates precise dial tone, busy 
tone, reorder tone, ringing, and other call 
routing tones for use in telephone systems, 
test equipment, callback security and other 
telecommunications systems. 


Encapsulated 


FEATURES 


@ 14-pin CMOS DIP 
e 1 to 50 Watts @ Single 5V power supply 
e Regulated Outputs @ 3.58 MHz time base 


e Up to 1500VDC Isolation 
e Input Pi Filter 
e Industry Standard Pinouts 


— Combinations of all standard 
frequencies 


For more info call: 1-800-426-3926 
(In Washington State: 206-827-9626) 


TELTCONE’ 


410801-120th Avenue NE, Kirkland, WA 98033 
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Y TOTAL POWER overnanonac nc 


~ 418 Bridge Street. Lowell MA 01850 Telephone (508) 453-7272 
Ne FAX (S08) 453-7395 TLX 948617 


Send for Free Catalog 
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ESD-QR SERIES 

DATA LINE CLIP-ON FILTERS 
Convenient hinged clamp construction provides high fre- 
quency filtering for existing signal or data lines. The high 
grade ferrite material is available with a variety of ID’s to ac- 
commodate most common cable sizes. The ESD-QR series 
is effective over the frequency range from 10 to 1000 MHz to 
help reduce radiated noise emission. This product can be a 
life saver when your finished product fails to meet FCC 
regulations. 


Tokin America, 
155 Nicholson Lane, San Jose, CA 95134 
408-432-8020 
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CHIP COILS 
DC-DC CONVERTERS 
PULSE TRANSFORMERS 


Our Chip Coils is good for your miniaturization & sur- 
face mounting. DC-DC Converters, pulse transformers 
& band pass filters is now complete with excellent func- 
tions. We also supply choke coils, power chokes, 
linearity coils, toroidal coils, pulse transformers, coupl- 
ing transformers, power transformers and others. Send 
for details today.! 


ABC TAIWAN ELECTRONICS CORP. 
No. 422, Sec. 1, Yang Fu Rd., Yangmei 32627, 
Taoyuan, Taiwan, R.O.C. 

Tel: (03) 4788088, Telex: 32379 ABCEC 

Fax: (03) 4755503 


OEM and Agent | 
Inquiries Invited 
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SAVE SPACE WITH Q/PAC® COMPONENTS 

e Provide built-in capacitance 

e Eliminate decoupling capacitance 

¢ Gain 4-layer board quietness 
with 2-layer economy 

¢ Vertical or horizontal mounting 


Send for Rogers Q/PAC® 
Application Bulletin. 


Rogers Corp., 2400 S. Roosevelt St. 
Tempe, AZ 85282 602/967-0624 
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RELIABILITY 


PREDICTION 
SOFTWARE 


ARE YOUR PRODUCTS RELIABLE? 


The RelCalc 2 Software Package predicts the reliability of your 
system using the part stress procedure of MIL-HDBK-217E, 
and runs on the IBM PC and full compatibles. Say goodbye 
to tedious, time consuming, and error prone manual 
methods! RelCalc 2 is very easy to use, and features menu 
windows, library functions, global editing for what-if? trials, 
and clear report formats. Try our Demo Package for $25. 


T-CUBED SYSTEMS, 31220 La Baya Drive #110, Westlake 
Village, CA 91362. (818) 991-0057 © FAX: (818) 991-1281 
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IPS CONVERTS 120VAC/60Hz TO 
INTERNATIONAL 220-240VAC/50Hz 


The International Power Source converts standard North 
American 120VAC/60Hz power to international voltages and 
frequencies, typically 220-240VAC at 50Hz. Eight interna- 
tional sockets (German, Australian, British, Danish, Indian, 
Italian, Swiss and North American NEMA 5-15R) allow testing 
of products that will be exported with foreign power cords. 
Output voltages are adjustable from 0-250VAC and frequen- 
cies can be adjusted in the 47-500H7z range, allowing simula- 
tion of real-world power mains conditions. 
Panel Components Corporation 
P.O Box 6626, Santa Rosa, CA 95406-0626 
U.S. toll-free: (800) 662-2290 
Canadian toll-free: (800) 346-4526 FAX: (707) 578-5478 
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_.ANALOG CIRCUIT SIMULATION 


itive filter Power 
Mette 


Volts RDS —v:3 —I:mé —v:9 
= 0.02 [| 


Ps R46 


o. 0.0025 0.005 0.0075 0.01 


Time in Seconds 
ECA-2: For design engineers who hate to waste their time and money, ECA-2 
Electronic Circuit Analysis is a high performance, low cost, interactive analog 
circuit simulator. It reduces equipment expenses by eliminating the need for 
temperature chambers, signal generators, etc. Cuts weeks out of the design 
cycie time by simulating instead of prototyping. Available for a wide range 
of computers and operating systems. 


ECA-2 Offers Frequently updated 
¢ AC, DC. Transient Built-in real time © Over 500 nodes 
Fourier, Temperature graphics ¢ Money back 
¢ Worst-case, Monte _—« Multiple plots guarantee 
Cario ¢ Interactive or batch ¢ SPICE compatible 
¢ Sine, Pulse, PWL, © Online help models 
SFFM, and Expo- Full nonlinear © 2 to 50 times faster 
nential generators simulator than SPICE 


ECA-2 2.40 IBM PC 
Turn-key Systems Available Cali for more info and FREE DEMO disk 


SATS TES g 
Las 
rw YL UL | 
Tatum Labs, Inc. 
3917 Research Park Or. 8-1. Ann Arbor, Mi 48108. USA 
313-663-8810 
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For E(E)PROM,PAL, BIPOLAR 
8748/5 1SeriesPROGRAMMING 
& IC/Memory TESTING 

High-Speed, Parallel Interface 


Also Individual/Gang Units 


473 Sapena Ct. Unit 24 
Santa Clara, CA 95054 


Tel See Fax: ca tae 
COD,VISA,MC,AM EX Accepted 
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WANT 
ATTENTION 
FROM OVER 

139,000 


ENGINEERING 
SPECIFIERS? 


EDN PRODUCT 


16 MHz 800186 / C187 
‘SINGLE BOARD COMPUTER 
R.L.C. continues to offer the latest technology on the STD 
Bus. Our newest 16-bit Single Board Computer offers a CMOS 
800186 and new CMOS 800187 Numeric Co-Processor. On- 
Board functions include MEMORY, SERIAL PORT, REAL 
TIME CLOCK, TIMERS, DMA, INTERRUPT CONTROLLER, 
RTC and RAM BATTERY BACKUP, WATCH-DOG TIMER and 
much more. Available in speeds up to 16 MHz. For more 
information and technical assistance please call Robert 


Coomer at 
R.L.C. ENTERPRISES 
4800 Templeton Road, Atascadero, CA 93422 
(805) 466-9717 


CIRCLE NO 793 


To advertise in Product Mart, call Joanne Dorian, 212/463-6415 


258 


EDN July 20, 1989 


BUSINESS/CORPORATE STAFF 


Peter D Coley 

VP/Publisher 

Newton, MA 02158 

(617) 964-3030; Telex 940573 

Ora Dunbar, Assistant/Sales Coordinator 


Mark J Holdreith 

Advertising Sales Director 
Newton, MA 02158 

(617) 964-3030 

Heather McElkenny, Assistant 


Deborah Virtue 
Business Director 
Newton, MA 02158 
(617) 964-3030 


NEW ENGLAND 

Chris Platt, Regional Manager 
Clint Baker, Regional Manager 
199 Wells Ave 

Newton, MA 02159 

(617) 964-3730 


STAMFORD 06904 

George Isbell, Regional Manager 
8 Stamford Forum, Box 10277 
(203) 328-2580 


NEW YORK, NY 10011 

Daniel J Rowland, Regional Manager 
249 West 17th St 

(212) 463-6419 


PHILADELPHIA AREA 

Steve Farkas, Regional Manager 
487 Devon Park Dr, Suite 206 
Wayne, PA 19087 

(215) 293-1212 


CHICAGO AREA 

Greg Anastos, Regional Manager 
Jack Johnson, Regional Manager 
Holli Gronset, Telemarketing 
Cahners Plaza 

1350 E Touhy Ave, Box 5080 

Des Plaines, IL 60017 

(312) 635-8800 


DENVER 80206 

John Huff, Regional Manager 
44 Cook St 

(303) 388-4511 


DALLAS 75243 

Don Ward, Regional Manager 
9330 LBJ Freeway, Suite 1060 
(214) 644-3683 


SAN JOSE 95128 

Walt Patstone, Regional Manager 

Bill Klanke, Regional Manager 
Philip J Branon, Regional Manager 
James W Graham, Regional Manager 
3031 Tisch Way, Suite 100 

(408) 243-8838 


LOS ANGELES 90064 
Charles J Stillman, Jr 
Regional Manager 
12233 W Olympic Blvd 
(213) 826-5818 


ORANGE COUNTY/SAN DIEGO 92715 
Jim McErlean, Regional Manager 
18818 Teller Ave, Suite 170 

Irvine, CA 

(714) 851-9422 


PORTLAND, OREGON 97221 
Pat Dakin, Regional Manager 
Walt Patstone, Regional Manager 
1750 SW Skyline Blvd, Box 6 
(503) 297-3382 


UNITED KINGDOM/BENELUX 
Jan Dawson, Regional Manager 
27 Paul St 

London EC2A 4JU UK 

44 01-628 7030 

Telex: 914911; FAX: 01-628 5984 


SCANDINAVIA 

Stuart Smith 

27 Paul St 

London EC2A 4JU UK 

01-628 7030 

Telex: 914911; FAX: 01-628 5984 


FRANCE/ITALY/SPAIN 
Alasdair Melville 

27 Paul St 

London EC2A 4JU UK 

01-628 7030 

Telex: 914911; FAX: 01-628 5984 


WEST GERMANY/SWITZERLAND/AUSTRIA 
Wolfgang Richter 

Sudring 53 

7240 Horb/Neckar 

West Germany 

49-7451-7828; Telex: 765450 


EDN July 20, 1989 


EASTERN BLOC 

Uwe Kretzschmar 

27 Paul St 

London EC2A 4JU UK 

01-628 7030 

Telex: 914911; FAX: 01-628 5984 


FAR EAST 

Ed Schrader, General Manager 
18818 Teller Ave, Suite 170 
Irvine, CA92715 

(714) 851-9422: Telex: 183653 


HONG KONG 

John Byrne & Associates Ltd 
1613 Hutchison House 

10 HGarcourt Road 

Central Hong Kong 

Tel: 5-265474 

TIx: 61708 WEDIN HX 

Fax: 5-8106781 


JAPAN 

Kaoru Hara 

Dynaco International Inc 

Suite 1003, Sun-Palace Shinjuku 
8-12-1 Nishishinjuku, Shinjuku-ku 
Tokyo 160, Japan 

Tel: (03) 366-8301 

Telex: J2322609 DYNACO 


KOREA 

Kim Kyong-Hae, BK International 
Won Chang Bldg, 3rd Floor 26-3 
Yoido-dong, Youngdungpo-ku 
Seoul 150, Korea 

Tel: 785-6665; FAX: 784-1915 
Telex: K32487 BIZKOR 


SINGAPORE/MALAYSIA/INDONESIA/THAILAND/ 
THE PHILIPPINES/AUSTRALIA/NEW ZEALAND 
Asia Pacific Media House PTE Ltd 

Peter Cheong 

100 Beach Rd 

#24-03 Shaw Tower 

Singapore 0718 

Tel: 2915354; Telex: RS 50026 MESPLY 


TAIWAN 

Acteam International Marketing Corp 
6F, No 43, Lane 13 

Kwang Fu South Rd 

Mailing Box 18-91 

Taipei, Taiwan ROC 

760-6209 or 760-6210 

Telex: 29809; FAX: (02) 7604784 


PRODUCT MART 
Joanne Dorian, Manager 
249 West 17th St 

New York, NY 10011 
(212) 463-6415 


INFO CARDS 
Donna Pono 
Newton, MA 02158 
(617) 558-4282 


CAREER OPPORTUNITIES/CAREER NEWS 
Roberta Renard, National Sales Manager 

103 Eisenhower Parkway 

Roseland, NJ 07068 

(201) 228-8602 


Janet O Penn, Eastern Sales Manager 
103 Eisenhower Parkway 

Roseland, NJ 07068 

(201) 228-8610 


Paula Compton, Western Sales Manager 
18818 Teller Ave, Suite 170 

Irvine, CA 92715 

(714) 851-9422 


Diane Philipbar, Sales Assistant 
103 Eisenhower Parkway 
Roseland, NJ 07068 

(201) 228-8608 


Wendy A Casella, Advertising/Contracts Coordinator 
Nan E Coulter, Advertising/Contracts Coordinator 
Aileen B Turner, Advertising/Contracts Coordinator 
(617) 964-3030 


William Platt, Senior Vice President, Reed Publishing USA 


Cahners Magazine Division 

Terry McDermott, President, Cahners Publishing Co 

Frank Sibley, Senior Vice President/General Manager, 
Boston Division 

Tom Dellamaria, VP/Production & Manufacturing 


Circulation 
Denver, CO: (303) 388-4511 
Eric Schmierer, Group Manager 


Reprints of EDN articles are available on a custom 
printing basis at reasonable prices in quantities of 500 
or more. For an exact quote, contact Joanne R 
Westphal, Cahners Reprint Service, Cahners Plaza, 
1350 E Touhy Ave, Box 5080, Des Plaines, IL 60018. 
Phone (312) 635-8800. 


EDN’s 
CHARTER 


EDN is written for profes- 
sionals in the worldwide elec- 
tronics industry who design, 
or manage the design of, 
products ranging from cir- 
cuits to systems. 


EDN provides accurate, de- 
tailed, and useful information 
about new technologies, 
products, design techniques, 
and careers. 


EDN covers new and devel- 
oping technologies to inform 
its readers of practical de- 
sign matters that will be of 
concern to them at once or 
in the near future. 


EDN covers new products 

e that are immediately or 
imminently available for 
purchase 

e that have technical data 
specified in enough de- 
tail to permit practical 
application 

¢ for which accurate price 
information is available. 


EDN’s Magazine Edition 
also provides specific “how 
to’ design information that 
its readers can use imme- 
diately. From time to time, 
EDN’s technical editors un- 
dertake special ‘‘hands on” 
engineering projects that 
demonstrate EDN’s commit- 
ment to readers’ needs for 
useful design information. 


EDN’s News Edition also 
provides comprehensive 
analysis and news of tech- 
nology, products, careers, 
and distribution. 


275 Washington St 
Newton, MA 02158 


(617) 964-3030 
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CAREER OPPORTUNITIES 


1989 Editorial Calendar and Planning Guide 


Issue Recruitment EDN 


EDN News 
Date Deadline Editorial Emphasis Edition 
July 20 June 29 Product Showcase — Volume II, Components Closing: July 21 
Mailing: Aug. 10 
Aug. 3 July 13 Integrated Circuits, Computer Boards ere 
Aug. 17 July 27 Military Electronics, Special Issue Closing: Aug. 4 
Military Software Mailing: Aug. 24 
Sept. 1 Aug. 10 Test & Measurement, Closing: Aug. 18 
Integrated Circuits Mailing: Sept. 7 
Sept. 14 Aug. 24 Industrial Product Showcase, Closing: Aug. 30 
Digital ICs Mailing: Sept. 21 
Sept. 28 Sept. 7 Integrated Circuits, Closing: Sept. 15 
Computer Peripherals Mailing: Oct. 5 


Call today for recruitment advertising information: 


East Coast: Janet O. Penn (201) 228-8610 
West Coast: Paula Compton (714) 851-9422 
National: Roberta Renard (201) 228-8602 


Software Engineer Needed 


MATRIX Corporation designs and manufactures an 
advanced line of VMEbus systems. We are expanding our 
Research and Development efforts and have an immediate 
need for a Software Engineer having experience in the 
following areas: 


e Network software design (OSI, TCP/IP) 

e OS driver design (network, communications, 
graphics, peripherals) 

® rig development and support (System V/BSD 

e HLL experience (C preferred) 

¢ OS-9, VxWorks or other Real-Time experience 
will be considered a plus 


e Sun Workstation experience preferred 


e BSEE or BSCS and 3-5 years programming 
experience 


If you’re looking 
for work, 
just look here. 


This position requires self-motivation and an ability to 
work independently or as part of a project team. Resumes 
should be mailed to Michael Bryant, Vice President, 

1203 New Hope Road Ext., Raleigh, NC, 27610, 

(919) 833-2000. 


A \ 


MATRIX Corporation is an AA/EOE 


MATRIX 


CORPORATION | 


Magazine 
Edition _ 
News 
Edition 
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‘Compaq has consistently led the 
industry with products that incorporate 


the latest technology. 


Add your engineering expertise 
to the team the experts are 
talking about. 


In an industry where one's success depends on 
the ability to produce breakthrough innovation, 
Compag has excelled. Just ask the experts. They 
know our products represent some of the most 
advanced PCs in the world. 

There's a story behind that success: the value 
of our products reflects the personal values of 
our people. Compaq engineers work together 
toward common goals. Their teamwork, creativ- 
ity and commitment, fostered by a free and open 
environment, have made us one of the world's 
leading manufacturers of high-performance 
business PCs. As well as the talk of the industry. 

Our continued success relies on our ability 
to introduce innovative new products to the 
market faster than anyone else. And that takes 
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outstanding talent. We have a variety of immedi- 
ate opportunities for motivated engineering pro- 
fessionals at our Houston world headquarters. If 
you're a talented engineer with a desire to do 
what's never been done before, now's your 
chance. 


OEM Sustaining Engineers 
As a Compag OEM Sustaining Engineer, 
you'll help support our manufacturing 
operations. You'll troubleshoot and resolve 
peripheral-related issues in conjunction 
with our Design and Quality Engineers. Experi- 
ence with hard, floppy or tape drives, power 
supplies, keyboards or monitors is preferred. 


PCB Sustaining Engineers 


Your experience in a high-volume PCB manu- 
facturing environment could put you on our win- 
ning team. You'll troubleshoot and develop PCB 
specifications for new and existing products. A 
thorough knowledge of surface mount technol- 
ogy and raw boards is essential. 


In-Circuit Test Engineers 


As a Compag In-Circuit Test Engineer, 
you'll perform board-level in-circuit testing 
to ensure the highest product quality and 
performance. You'll work with GenRad 
227X series ATEs and 229X series work- 

stations. Along with your BSEE, you 
should have three years’ related experi- 

ence, including ATE programming. 


Functional Test Engineers 


Help support new product develop- 
ment in our dynamic design environ- 
ment. You should be familiar with 
digital and analog fixture design, and 
knowledgeable in ‘C’ and Assembly lan- 
guages programming. 
A background in 
memory board test 
and familiarity with 
286/386-based PCs 

is preferred. 


Talented individuals 
the Compag team 
creates some of the 
industry's most 
innovative PC 
products. 


~Business Week 


At Compaq, 
innovation begins with skillful insight— 
and results in successes such as the SLT/286. 


Automation/Systems Engineers 


Your BSEE or BSCS should be accompanied by 
five years’ experience in PCB assembly factory 
automation. You'll need a strong background in 
hardware/software networking and expertise in 
PLCs and factory cell controller installation in 
UNIX or VMS environments. You should be 
familiar with 'C’, PASCAL, BASIC, FORTRAN 
and CLIPPER programming languages and expe- 
rienced in JIT, SPC, MRP, CAD, CAE, Al and 
GenRad test data collection systems. Experience 
in the design and development of systems speci- 
fications is essential. Familiarity with Novell, 
networks and D-BASE III is a plus. Strong com- 
munication skills are a must. 


Be part of a remarkable team. 


Now's your chance to see what all the talk is 
about. Compag offers competitive salaries, com- 
prehensive benefits and an environment that 
inspires creativity and personal satisfaction. If 
you're interested in one of these opportunities, 
please call us at 1-800-243-9003. Or simply 
submit your resume along with the position for 
which you wish to be considered to: 

Compaq Computer Corporation, 
Dept. EDN7-BY, P.O. Box 692000, 
Houston, Texas 77269-2000. 


© 1989 Compaq Computer Corporation. © 1989 Accent Software, Inc. 
All rights reserved. All products are registered trademarks or 
trademarks of their respective manufacturers. 

Compaq is an affirmative action employer, m/f/h/v. 
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[EIDIN Databank 


Professional Profile 
Announcing a new placement service for professional engineers! 


To help you advance your career. Placement e The computer never forgets. When your e Your background and career objectives 
Services, Ltd. has formed the EDN Databank. type of job comes up, it remembers you're will periodically be reviewed with you by 
What is the Databank? It is a computerized qualified. a PSL professional placement person. 
system of matching qualified candidates with e Service Is nationwide. You'll be We hope you're happy in your current pesi- 
positions that meet the applicant's professional considered for openings across the U.S. tion. At the same time, chances are there is an 
needs and rans What are the advantages of by PSL and it's affiliated offices. ideal job you'd prefer if you knew about it 
this new service e Your identity is protected. Your resume That's why it makes sense for you to register 
e It's absolutely free. There are no fees or is carefully screened to be sure it will not with the EDN Databank. To do so, just mail the 
charges. be sent to your company or parent completed form below, along with a copy of 
organization. your resume, to: Placement Services, Ltd., inc. 


IDENTITY PRESENT OR MOST RECENT EMPLOYER 


UII a ne =. PRINT CORIDINY on eee 
Home Address: Ss Your division or subsiciary: 

City Stee: ee ee: Location (City, State) 

Home Phone (include area code): Business Phone if O.K. to use: 


EDUCATION }[_ mere [om [ermye | cmmimem 
Ce Mae 


POSITION DESIRED 
EXPER E NCE fscuthestion From: To: Title: 


Duties and Accomplishments: industry of Current Employer: 
Reason for Change: 
PREVIOUS POSITION: 
Job Title: 
Employers ooo a rom: To: Gi See: 
Division: __._EE TT pe f Industry: — Salary: 


Duties and Accomplishments: 


COMPENSATION/PERSONAL INFORMATION 
naneRNS core ee 


Date Available | Will Travel 
CO lown my home. How long? I rent my home/apt. 0 
O Light OO Moderate O) Heavy . y / 


O Employed 0 Self-Employed ©) Unemployed O Married OC Single Height______-_- Weight__ 


Level of Security Clearance 0 U.S. Citizen | CO Non-US. Citizen a en ere “ pede employer 


CL) wILt RELOCATE (] WILL NOT RELOCATE ) OTHER 


[EIDIN Databank 


A DIVISION OF PLACEMENT SERVICES LTD., INC. 


265 S. Main Street, Akron, OH 44308 216/762-0279 


Oo Olio O20. O.. OO Oe Os Oo OO Oo OO Oc Oe oe ee 
O .90 °° °0°°0O:-0- 0 0-0 0.0 -0.-0 .0 0 0 0 OFD =. . = GG 
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Extend Your 


For over 20 years, AMD has led 
the way in the design and manu- 
facture of integrated circuits. 
Today, our “spheres of influ- 
ence”—those areas where AMD 
will have a major impact on the 
marketplace—encompass pro- 
prietary products ahead of the 
technical curve. 


We're developing the next-gener- 
ation family of CMOS products; 
advancing the art of process 
technology through our mem- 
bership in Sematech; building a 
state-of-the-art .35 submicron 
facility; and continuing our 
leadership in ISDN and FDDI— 
World Network™ technology, 


32-bit RISC technology in 
embedded microprocessors and 
1Mb EPROMs. 


And now we're inviting you to 
increase your sphere of influence 
with a billion-dollar technology 
leader. Consider the exceptional 
opportunities awaiting your 
expertise. 


OPPORTUNITIES IN 
AUSTIN, TEXAS 


Low cost of living, no state in- 
come tax, great recreational and 
educational activities are just a 
few of the amenities available at 
AMD in Austin, Texas. And 
you'll be able to afford a 
beautiful home located just 
minutes away from our world- 
class CMOS fab and design 
center, one of America’s fastest- 
growing high-tech centers. 


PRODUCT OPENINGS IN 
TELECOMMUNICATIONS 
GROUP: 

—ISDN 

—SLIC/SLAC 

ISDN IC Design Engineer 
Analog H/W Applications Engineer 


Software Communications 
Protocol Applications Engineer 


Telecommunications Product 
Marketing Engineers 


Product/Test Engineer 
EDN July 20, 1989 


PRODUCT OPENINGS IN 
MICROPROCESSOR GROUP: 


—32-BiT RISC MICROPROCESSOR 
—AMD 29000 FAMILY 


Sr. VLSI Logic Design Engineers 
PC Product Planning Engineers 
PC Hardware Design 
CAD/VLSI Design Engineers 
Product/Test Engineer 


Technical Marketing 
Engineer/Graphics 


Technical Marketing Engineer- 
Telecom/LAN 


Technical Marketing Engineers 
(16 Bit Controllers) 


Technical Marketing Engineer 
(Laser Printers) 


Sr. Software Applications Engineer 


MANUFACTURING 
OPENINGS: 


SPC Director 


Technical/Operations Training 
Manager 


Automation Engineers 
(Manufacturing Technology) 


CAM Systems Integration 
Engineer 


CAM Engineer (INGRES 
Database, “C”) 


Software Applications Engineer 
(CAMI/EIS) 


Defect Density/Y ield 
Enhancement Engineer 


Device Engineers 

Section Manager (thin films) 
Process Engineer/Technicians 
Equipment Engineers/Technicians 


Product Engineering Section 
Manager/Product Engineers 
(CMOS-SRAMs, LOGIC) 


Facilities Engineers/Technicians 
Production Supervisor 
Buyer 


FOR MANUFACTURING 
OPENINGS SEMICONDUCTOR 
EXPERIENCE REQUIRED. 


For the Texas positions, send 
your resume to: Advanced 
Micro Devices, Department 
MS-556-EDN, 5204 East Ben 
White Blvd., Austin, Texas 
78741. You may also call toll 
free 1-(800) 531 -5202, Ext. 
5355, or FAX your resume to 
(512) 462-5108. For manufac- 
turing line openings, ask for 
Pamela May or Ed Moore; for 
product line openings, ask for 
Paul Maack or John O’ Hara. 


OPPORTUNITIES IN 
SUNNYVALE/ 
SANTA CLARA 


Join us in the heart of Silicon 
Valley where we began our suc- 
cess over 20 years ago...and 
where we're currently building 
our Submicron Development 
Center. 


MIS 


Project Leaders/Analysts 

Data Base Analyst 

Systems Programmers 
Programmer Analyst 

Data Communications Analyst 
MIS Manager 

EDI Specialist 


Test CAD 

Product Sales and 

Quality and Technical 
reliability Marketing 

Process Applications 

Software Design, CMOS 

Fab Equipment or Bi-polar 


FACILITIES 


Electrical Engineers 
Mechanical Engineers 


Semiconductor Equipment 
Installation Engineers 


TECHNICIANS 


Process 
Product 


Fab Equipment 


For the California positions send 
your resume to: Advanced 
Micro Devices, P.O. Box 3453, 
MS-935, Dept. EDN, Sunny- 
vale, CA 94088 or call toll free 
1-(800) 538-8450, Ext. 88527. 
You may also FAX your 
resume to AMD at (408) 
235-8636. We are an equal 
opportunity employer. 


Advanced 
Micro 
Devices 


One Great Company 
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Making the Connection Between... 


PACKAGING 
PRODUCTIVITY 


From through-hole technology 
to surface-mount technology, 
Molex makes the connection. 

Molex is working to help 
today’s manufacturers develop SMT 
products that utilize less space and 
assemble with greater efficiency. 
Components such as our SIMM sockets 
are currently helping major manufacturers 
utilize innovative SIP technology to 
achieve denser circuit board packaging ington 

: : PET AGQ0 
and increased RAM capacity. And, SIMM sockets 
systems such as our automated robotic ibaa file cat 
PCB assembly equipment are speeding right angle versions in single 
production time and reducing labor costs. and dual row configurations. 


We take a systems approach to help make 
your bottom line more productive. 


Molex goes beyond quality SMT products to bring 

you problem-solving 
systems for greater 
productivity. Molex 

helps you put new 
technology to work in 
real world manufacturing 


Molex SIMM socket (right) takes up dramatically situations. From design 


less board space than DIP packaging (left). and development to | 

manufacturing and delivery, you can depend on Molex for As part of our intensive quality 

} ; oe assurance efforts, CAD technology 
interconnection technology that gives you a competitive edge. is used in product development 


to identify possible stress points. 


Connecting technologies worldwide. 
Our multi-national organization offers you interconnection 
design, manufacturing, and technology from around the globe, 


with dependable supply and local service. 
Call or write today for our new 16-page {/ == 
SIMM Technology Handbook. Service To The i ® 
Customer. .. Worldwide : 1O ex 


pie 


Corporate Headquarters: 2222 Wellington Ct., Lisle, IL 60532 USA, (312) 969-4550 * European Headquarters: Munich, West Germany, 49-89-4960937 
Northern Asia Headquarters: Tokyo, Japan, 03-487-8333 ¢ Southeast Asia Headquarters: Jurong Town, Singapore, 65-265-4755 
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SIMM™ is a registered trademark of the Wang Corporation. 
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Stripped to the Bare Essentials 


ONE EUROCARD is all it takes to 
accommodate the fully featured 
V.32 data pump from Universal 
Data Systems. 

The device is a true V.32. It is 
fully compliant with the CCITT 
standard for 9600 bps, full-duplex 
data communications. It operates 
on dial-up, two-wire private or 
four-wire private circuits. It 
handles synchronous or asyn- 


Created by Dayner/Hall, Inc., Winter Park, Florida 


Us 


chronous data. It offers auto 
dialing through the AT command 
set, auto answer and adaptive 
line equalization. To preserve data 
integrity under degraded line con- 
ditions, it even has a trellis coded 
mode. An impressive set of diag- 
nostics is also on board. 

While the data pump is func- 
tionally identical to the industry 
standard UDS V.32 modem, it has 


(AA) MOTOROLA INC. 
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been stripped of its on-board power 
supply and DAA. These functions 
can be easily imported via the 
board edge connector. 

For the bare facts about tech- 
nical details and quantity pricing, 
contact Universal Data Systems, 
5000 Bradford Drive, Huntsville, 
AL 35805. Telephone 205/721-8000; 
Telex 752602 UDS HTV. 


Universal Data Systems 


oe 


BELDEN 


NEMA 1-15 with 


Molded-in Field Replaceable Fuse, top 


NEMA 5-15P 
Add-A-Line Plug, top 


REDEFINES POWER CORD 
TECHNOLOGY 


IEC-320-C14 
Shrouded Jumper, top 


NEMA 5-15P 
Plug, top 


SPT Cooling 


Filtered Power 
Fan Cord, bottom Supply Cord, bottom 


IEC-320-C13 
Connector, bottom 


NEMA 5-15P 
Hospital Grade Plug, bottom 


European Cord with CEE 7 
Std. Plug, bottom 


Innovation drives 

market applica- 

tions, and those 

who supply today’s 
manufacturers must them- 
selves be committed to inno- 
vation. Belden’s understand- 
ing of this can be seen in its 
industry standards — 
standards it continues to set 
today. 


Belden offers one of the 
industry’s broadest lines of 
power supply cords. Our 
standard product offering 
includes: 


Belden innovation brings product designers 


a broad range of cost-effective cords 


* OEM Power Supply Cords 

¢ Special Purpose Power 
Supply Cords 

¢ Extension Cords 

¢ International Power 
Supply Cords 

¢ Portable Cordage 

¢ Receptacles 


Available with a large variety 
of design options—including 
the industry's most advanced 
array of shielding options and 
jacketing materials—Belden® 
power supply cords are 
tailored to your specific 
application. In everything 


from life support systems to 
personal computers, Belden 
cords are specified because 
of outstanding performance. 


For those who 
market their 
products world- 
wide, our interna- 
tional power cords make it 
easy to comply with interna- 
tional standards. Our 
Custom Design Center spe- 
cializes in developing cords 
for new and unusual applica- 
tions, and our OEM Sales 
Staff is prepared to serve all 
your needs. And, as always, 


the quality of our standard 
domestic product is unsur- 
passed. 


For more information on 
Belden power cords, call or 
write for the Belden Master 
Catalog. Your need for inno- 
vative options makes it an 
essential tool. 


Belden Wire 
and Cable, 
P.O. Box 1980 
Richmond, IN 
47375 


1-800-BELDEN-4 


There is no equal? 


Copyright © 1989, Cooper Industries, Inc. 


SEE US IN EEM 
CIRCLE NO 162 


COOPER 


INDUSTRIES 


